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Description 

This inv ntion relates to a photographic coupler and a silver hatide cobr photographic material (hereinafter referred 
to simply as light-sensitive mat rial). More particularly, ft relates toa 1Hi>yrazolo[1,5^ 

6 pi r and a light-s neltive material containing the same. 

1H-Pyrazolo[1,5-b]f1,2,4Jtria2ole magenta couplers are disclosed in JP-A-59-1 7 1956 (corresponding to US Patent 
4,621 ,046) (the terms "JP-A" as used herein means an "unexamined published Japanese patent application") and U. 
S. Patent 4,540,654. It is known that these couplers are excellent in color reproducibility and are preferred from the 
viewpoint of synthesis.lt is also known that the couplers give a dye frnage having excellent fastness when used together 

to with certain kinds of anti-fading agents. JP-A-1 -302249 discloses couplers which give a dye image having further 
improved fastness. Namely, the couplers are 1 H-pyrazolo{ 1 ,5-b][i , 2,4]triazole magenta couplers having a tertiary aJkyl 
group at the position-6 and a phenylene group at the position-2. Dye images formed from these couplers have high 
fastness to light and heat The concretely exemplified compounds of the couplers dsscrfbed in US Patent 4,882,266 
are couplers wherein the phenylene group at the position-2 has a sutfonamido group at the meta-posltioa It has been 

rs found that dyes obtained from couplers wherein the phenylene group at the position-2 has a substituent group at the 
meta -posit ion have spectral absorption characteristics. Namely, absorption on the foot of the long wavelength side Is 
large and broadened. Accordingly, a further improvement has been demanded from the viewpoint of color reproduce 
• bllity. 

Further, It has been found that light-sensitive materials containing these couplers have a problem In that the pho- 

20 tographic performance thereof Is changed during the course of storage, until development, after exposure. 

Furthermore, there has been a demand to provide light-sensitive materials which are scarcely changed in photo- 
graphic characteristics by a change In the composition of a processing solution In development Changes in the com- 
position of processing solutions are mainly caused by (1 ) an increase in the mixing and accumulation of the Ingredients 
of other processing solutions In running processing or (2) intermittently continuous processing conducted using auto- 

as matic processors. This phenomenon is remarkable when the replenishment rates of the processing solutions are re- 
duced and the ratios of tank solutions refreshed by replenishers are lowered or when the use of the processing solutions 
Is prolonged. The above description the mixing of the ingredients of other processing solutions" Is caused by the 
splash of an adjoining processing solution during processing, or back contamination which Is a phenomenon wherein 
ingredients In the processing solutions immediately after development are brought into a color developing solution by 

30 a conveying leader or belt or hangers which hang films. When the light-sensitive materials containing couplers de- 
scribed in US Patent 4,882,266 are processed with a color developing solution containing fixing agents In a contaminant 
amount by the ingredients becommfng mixed and accumulated, photographic characteristics are greatly changed. 
Hence, a further improvement has been demanded. 

Further, light-sensitive materials containing couplers wherein a phenylene group at the position-2 has a methyl 

35 groU p at the ortho-position as described in JP-A-3-48845 have a problem in that color devetopability Is low in addition 
to the above-described problsm. Accordingly, a further improvement has been demanded. 

EP-A-0 544 322, which belongs to the state of the art according to Article 54(3) EPC, discloses a silver hallde color 
photographic light-sensitive material containing a pyrazoloazole magenta coupler represented by the following formula 
(M): 

40 



46 




wherein represents a hydrogen atom or a substituent; Z represents a group of non-metallic atoms necessary to 
so form a 5-membered azole ring containing 2 to 3 nitrogen atoms, where the azole ring may have a substituent (including 
a condensed ring); and Xj represents a hydrogen atom or a group capable of splitting off upon a coupling reaction with 
an oxidation product of an aromatic primary amine color developing agent 

Accordingly, an object of the present invention is to provide a 1 H-pyrazolo[1 ,5-b][1 ,2,4)triazole magenta coupler 
capable of forming a magenta dye having excellent spectral absorption characteristics and a li^ht-sensltlve material 
ss having excellent color reproductollity. 

Another object of the present invention is to provide a light-sensitive material which scarcely changes in photo- 
graphic characteristics, with a change in the compositions of the processing solutions utilized. 

StillarK>therobjedcrfthepre8entinventiC)nistoprovldea 1 H-pyrazolofl.S-bKl^^ltriazole magenta couplerwhlch 
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gives a dye image having excellent fastness to light and heat and a light-sensitive material containing th same. 

The above-described objects of the present invention have been achieved by providing a photographic magenta 
coupl r selected from a coupler represented by the following gen ra! formula PJ 
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IB 




wh rein R, represents a tertiary alkyl group; Rj and Rg each represents hydrogen atom or a substltuent group; Y 
repr eents hydrogen atom, a halogen atom or an aryloxy group; A and B each represents -CO- or -SO^-; n represents 
0 or 1 ; R4 represents hydrogen atom, an alkyl group or an aryl group; and R5 represents an alkyl group, an aryl group, 
an alkoxy group, an alkylamino group or an arylamino group; or R4 and Rj may be combined together to form a flva- 
membered, sbc^embered or seven-mernbered ring; 

. a coupler represented by Bie following formula M-47: 



M-4 T 




R x ,C0OCH,CH 
>C«C V ^C.H.t 
MCQ / H 



and a coupler represented by the following formula M-58: 
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with the proviso that the coupler is not selected from compounds M-1 to M-3 and M-7 to M-1 2 having the f rmuta: 



to 




wherein R, 1f R, 2 and X, are defined as follows: 
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and a silver haiide color photographic material containing the same. 

Figure 1 to a visible absorption spectrum of an ethyl acetate solution of a dye to determine maximum absorption 
wavelength (Xmax), an extinction coefficient (e), a half width (A/2), a value (AX, ) which represents a degree of the cut 
of the foot on the short wavelength side and a value (AXj) which represents a degree of the cut of the foot on the long 
wavelength side. 

The couplers of general formula p] will be illustrated In more detail beta* 

tea tertiary aikyl group which may optionally have one or more substituent groups or may form a ring together 
with a branched aikyl group. Examples of the substituent groups include a halogen atom (e.g., fluorine, chlorine), an 
aryl group (e.g., phenyl, naphthyl), an alkoxy group (e.g., methoxy, ethoxy, dodecyloxy, 2-methoxyethoxy, 2-phencoc- 
yethoxy), an arytaxy group (e.g. t phenoxy, 2^moxyphenoxy, 44-octylphenoxy, naprrthoxy, ^WimethoxyphencKy)^ 
an alkylthlo group (e.g., methyithto. ethylthb, butylthio, hexylthio, octylthk), hexadecyithfo, 2^trroxycarbonyiprci3ylthto) 
an arylthfo group (e.g., phenylthio, 2^fvaloylajnidopheny»thio, 24>utDxy-t-octylphenylthlo i naphthylthb, 2-butoxycarb- 
onylphenylthio), analkyfcarbonyloxy group (e.g., acetyloxy, propionyloxy. heptanoytaxy, 2^thy»iexarxjytaxy,cyciorw 
anoyloxy, pivaloyioxy), an arytearbonyloxy group (e.g., benzoyloxy. 2-birtoxybenzoytoxy, 2,5-dichloroberaoyioxy, 3-oc- 
tyloxycarbonylberttoyloxy), an alkoxyearoonyl group (e.g., methoxycarbonyl, ethoxycarbonyl. propyioxycarbonyt, bu- 
toxycabonyl, octytoarbonyl. cfcdecyto^cart>onyl, 2-ethylhexyloxycarbonyl), a carbonam Wo group <e.g., ecetamWo, pro- 
paneamido, hexadecaneamfdo, pValoylarnido, benzamido, 2-ethoxybenzamido, 3<k)0^toxycarbonylpropanearr^, 
4-tetradecyloxycarbonylbutaneamido), a sulfonamido group (e.g., methanesulfcx>amido, butanesutfonamkto, oc- 
tanesulfonamido, hexadecanesulfonamido, benz n sulfonamido, p-tolu n sulfonamido, 2-octyloxy^«octytoerv 
zensesulfonamldeo), carboxyl group and cyano group. Examples of Rj in the form of a ring together with a branched 
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alkyl group f nclud 1 -methylcyclopropyl group, 1 -ethyteyclopropyl group and an adamantyl group. Most preferably; Rf 
jeat-butylgroup. 

and R 3 may be the same or different and each is hydrogen atom or a substttuent group. Pr lerred examples 
ofth substitu nt group includ a cyano group, hydroxyl group, carboxyl group, a halogen atom (e.g., fluorine, bromine), 

s an alkyl group (e.g., methyl, ethyl, propyl, butyl, t-butyt), an aryl group (e.g., phenyl), an alkoxy group ( .g., methoxy; 
ethoxy, propytoxy, but xy, dodecyloxy, 2-ethoxyethoxy, 2-phenoxyethoxy), an aryloxy group ( .g., ph noxy, 4-mettaK- 
yphenoxy, 2-methoxyphenoxy, 4-methylphenoxy, 4-chlorophenoxy, 4-t-butylphenoxy, 2,4-dImethylph noxy, 2-ethoxy- 
carbonylphenoxy), an alkoxycarbonyl group (e.g., methoxycarbonyl, ethoxycarborvyt, octyloxycarbonyl, hexadecytaxy- 
carbonyl), a carbamoyl group (e.g., N-ethylcarbarnoyt, N-oodecylcarbamoyl, N-cyctohexylcarbamoyl, N.N-dibutylcar- 

10 bamoyl, N-phenylcarbamoyl), and a suHamoyl group (e.g., N-ethylsulfamoyl, N-butylsulfamoyl, N-octylautfamoyl, N- 
hexadecylsulfamoyl, N-cyclohexyteuffamoyl, N.N-dfoutylsulfamoyl, N^ethyl-N-octao^cylsulfamoyQ. 

In the present invention, there are preferred the cases where F^ is a hydrogen atom and R3 is a hydrogen atom, 
an alkyl group or an alkoxy group. Most preferred are the cases where Rj and Rg are hydrogen atom. 

R4 is a hydrogen atom, an alkyl group or an aryl group. The alkyl group includes a substituted or unsubstituted 

16 straight-chain or branched alkyl group. Examples of substituent groups for the substituted alkyl group include a halogen 
atom (e. g. , fluorine, chlorine, bromine), hydroxyl group, cyano group, carboxyl group, an aryl group (e.g., phenyl, naph- 
thyl), an alkoxy group (e.g., methoxy, ethoxy, propybxy, butoxy, dodecyloxy, 2-methoxyethoxy, 2i>henoxyethaxy), an 
aryloxy group (e.g., phenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy, 2-methylphenoxy, 4-methylphenoxy, 2,4-dlmeth- 
ylphenoxy, 2,4-dl-t-amylphenoxy, 4-t-octy)phenoxy, 4-cyanophenoxy, 2^hloro^t<>ctylphenxcjy,4H^etha^esutfonami- 

20 dophenoxy, 3-t-butyl-4-hydroxyphenoxy), an alkylthto group (e.g., methylthio, ethytthlo, butytthlo, octylthto, dodecylthio, 
hexadecylthio, 2-ethylhexylthlo, 2-phenoxyethyfthio, 1-ethoxycarbonyltridecytthlo), an arylthb group (e.g., phenyRhlo, 
2-plvaloylamidophenylthlo, 4-t-octylphenylthio, 4-dodecyloxyphenylthio. 2-butoxy-4-t-octylphenylthio) 1 an oxycarbonyt 
group (e.g., methoxycarbonyl, ethoxycarbonyl, propyloxycarbonyl, butoxycarbonyl, octyloxycarbonyl, dodecyloxycar- 
bonyt, hexadecyloxycarbonyl, 2-methoxyethoxycarbonyQ, a carbonyloxy group (e.g., acetybxy, proplonyloxy, oo- 

2s decanoyloxy, tetradecanoyloxy, hexadecanoyloxy, benzoytoxy, 2-h exadecy loxybenzoy toxy) , a carbonamido group ( . 
g. , acetamldo, propaneamido, butaneamido, hexaneamido, 2-ethylhexaneamido, dodecaneamldo, hexadecaneamkJo, 
benzamldo, 2-dodecyloxybenzamido, 3-tetradecyk>xyc»rbonylbenzamlob, 3-hexadecylsulfamoyIberuamido), a sut- 
fonamido group (e.g., methanesulfonamido, ethanes ulfonamido, octanesulfonamido, hexadecanesuHonamkio, ben- 
zenesulfonamioo, p-toluenesulfonamfdo, 2-octyloxy-6-t-octylbenzenesurfonamido, 3-hexadecytoxycarbonybenze- 

so neeujfonamido. Wcjdecyloxycarbonylbenzenesulfonamido), a carbamoyl group (e.g., N-methylcarbamoyl, N-butylcar- 
bamoyl, N-cyclohexylcarbamoyl, N-dodecylcarbamoyl, N-phenylcarbamoyl, N,N-dlethylcarbamoyl, N,N-dft>utylcar- 
bamoyl), a sulfamoyl group (e.g., N-ethylsulfamoyl, N-butyleutfamoyt, N-hexadecylsulfamoyl, N-cydohexylsulfamcyl, 
N,N-dibutyteutfamoyi, N-phenylsutfamoyi, N-methyl-N-octadecylsulfamoyQ, an imido group (e.g., euccWmldo, 
phthalimido, hexadecylsuccinimfcJo, octadecylsucclnimtdo), a urethane group (e.g., methylurethane, ethylurethane, 

35 dodecylurethane, phenylurethane), a ureldo group (e.g., N-methylureido, N-ethylureido, N-dodecylureido, N, N-dibuty- 
lureido, N-phenylureWo, N-cyclohexylureldo) and a sulfonyl group (e.g., methylsulfonyl, ethylsulfonyl, propylsulfonyl, 
butylsulfonyl, hexylsutfonyi, octylsuHonyl, dodecylsutfonyl, hexadecylsulfonyl, phenylsulfonyl). The aryl group includes 
a substituted or unsubstituted aryl group such as phenyl group, naphthyl group, etc. Examples of substituent groups 
for the substituted aryl group Include those already described above in the definition of the substituent groups for the 

40 substituted alkyl group represented by FV The oxycarbonyl group defined above Is preferably alkyl or aryl oxycarborryt 
group, and the carbonyloxy group, carbonamido group, sulfonamkJe group and sulfonyl group, which are defh 
are also preferable those connected to alkyl or aryl moiety, respectively. 

F% is an alkyl group, an aryl group, an alkoxy group, an alkylamino group or an arytamlno group. The alkyl group 
includes a substituted or unsubstltuted straight-chain or branched alkyl group. Examples of substituent groups for the 

46 substituted alkyl group Include those already described above in the definition of the substituent groups for the substi- 
tuted alkyl group represented by FV A substituted alkyl group or a stralght-chain or branched unsubstltuted alkyl group 
having not less than 14 carbon atoms Is preferred as the alkyl group from the viewpoint of solubility In organic solvents. 
A substituted alkyl group b more preferred, anda substituted alkyl group having not less than 14 carbon atoms In total 
Is still more preferred. Preferred substituent groups for the substituted alkyl group include an alkoxy group, an aryloxy 

so group, an alkylthlo group, an arylthio group, an alkoxycarbonyl group, an arybxycarbonyl group, a carbonamido group, 
a urethane group, a ureido group, an imido group, a sulfonamldo group and a sulfonyl group. An alkcocycarbonyl group 
is particularly preferred. The aryl group represented by F^ includes a substituted or unsubstltuted aryl group such as, 
for example a phenyl group and a naphthyl group. Examples of substituent groups forthe substituted aryl group Include 
those already described above In the definition of the substituent groups for the substituted alkyl group represented 

66 by FV The alkoxy group represented by Rs tea substituted or unsubstituted straight-chain or branched alkyloxy group. 
Examples of substituent groups for the substituted alkyloxy group include those already described above In the defi- 
nition of the substituent groups for the substituted alkyl group represented by R* The alkylamino group represented 
by Ffe include a substituted or unsubstituted straight-chain or branched alkylamino group. Examples of substituent 
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groups for the substituted alkylamino group include those already described abov h the definition of the subetrtuent 
groups f r the substituted alky! group represented by R4. The arylamino gr up represented by Rg includes a substituted 
or unsubstituted arylamln group. Examples of the substituted arylamino group include those already described above 
in the definition of the eubstituem groups for the substituted alkyl group represented by R*. Preferably, Rg is an alkyl 
group, an aryl group, an alkoxy group or an alkylamino group from the viewpoint of solubility. More preferably, Rg te 
an alkyl group, an aryl group or an alkoxy group from the viewpoint of easy synthesis. Particularly preferably; Rg is an 
alkyl group. 

A and B are each -CO- or -SO^-; and n is 0 or 1 . Preferably, A is -CO- because the maximum absorption wave 
form of dyes obtained by the coupling with the oxidants of developing agents Is short wave. 

R4 and Rg may be combin ed together to form a frve-rnembered, a sfac-membered or seven-membered ring. Typical 
examples of the five-membered ring, the six-membered ring and the seven-membered ring include the following rings. 
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The five-membered ring, the six-membered ring and the seven-membered ring may have one or more eubstltuent 
groups which can be attached to these rings. Examples of the eubstltuent groups include those already described 
above in the definition of the substituent groups for and R^. 

The ring formed by R4 and R$ is preferably an imido ring or a lactam ring. However, the case where R4 and 
are not combined together is more preferred. Preferably, n is 0. Most preferred is the case where h is 0 and R4 is 
hydrogen atom 

Y is a hydrogen atom, a halogen atom or an aryloxy group. In the couplers of the present invention, the halogen 
atom or the aryloxy group represented by Y is released by the coupling reaction with the oxidation product of the 
developing agents. Examples of the halogen atom include a fluorine atom, chlorine atom and a bromine atom. The 
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aryloxy group Includes a substituted or unsubstrtuted aryloxy group. Examples of substituent groups for the substituted 
aryfoxy group includ those already described above in the definition of the substituent groups f r the substituted alkyl 
group represented by H4. Examples f the aryloxy group include phenoxy, 4-methylphenoxy, 4-tert-butyfchenoxy, 
4-methoxycarbonylphenoxy, 4-ethoxycarbonylphenoxy, 4-carboxyphenoxy, 4-cyanophenoxy and 2,4-dknethy(ph6nx- 
oy. Preferably, Y is a halogen atom or an aryloxy group. More preferably, Y Is a halogen atom with chlorine atom being 
most preferred 

Examples of the typical magenta couplers of the present invention include the following compounds. 
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General synthesis methods of the couplets of the present Invention will be Illustrated below 
The 1 H-pyrazolo[1 ,5-b](1 ,2,4]triazole couplers of the present Invention can be synthesized according to the meth- 
45 ods described in JP-A-60-1S76B8 and JP-A-3-184980. 

Namely, the couplers of the present invention can be synthesized according to the following synthesis scheme A 
and synthesis scheme B. 
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35 ' 

wherein Y represents a hydrogen atom, a halogen atom or an aryloxy group; represents a straight-chain or branched 
alkyl group having 1 to 10 carbon atoms or phenyl group; and Rj represents a straight-chain or branched alkyl group 
having 1 to 4 carbon atoms or a substituted or unsubstituted aryl group. 

A p-keto-nitrile compound (compound [A]) is reacted with hydrazine to obtain an aminopy razole (compound [BJ). 

40 Separately, a benzonitriie (compound [C]) is reacted with an alcohol In the presence of hydrogen chloride to obtain an 
imldlc acid ester (compound [D]). The imidic acid ester (compound [D]) is reacted with the above aminopyrazole (com- 
pound [B]) to obtain an amldine (compound [E]). The amidine is then reacted with hydroxylamine to obtain an amkJoxime 
(compound [F]). The amidoxime (compound [F]) is then reacted with an alkyl- or arylsulfonyl chloride in the presence 
of a base to obtain a sulfonate (compound [G]). The sulfonate (compound [G]) Is intramolecularly cyclized In the pres- 

45 ence of a base to obtain a 1H-pyrazolo[1 t 5-bH1,2,4]triazole (compound [H]). The nitre group of the 1H-pyrazolo(1,5] 
b][l ,2 t 4]triazole (compound [H]) is reduced to obtain an amine (compound [I]). The reduction of the nitro group can be 
carried out by various reduction methods such as catalytic reduction with hydrogen gas in the presence of a palladium- 
carbon catalyst, reduction with ammonium formate in the presence of a palladium-carbon catalyst, or neutral reduction 
with reduced iron and ammonium chloride. The amine (compound [I]) is reacted with an acid chloride (compound [J]) 

so or acid anhydride (compound [K]) or a lactone (compound [K]), whereby the coupler of the present invention can be 
easily obtained. When the compound [J] is used, (Bfr R4 In the coupler (I) represents a hydrogen atom (n=0, F^sa 
hydrogen atom). 

When a compound where Y is a halogen atom is to be produced, the releasable group Y can be easily introduced 
into the compound by reacting a compound, where the positbn-7 of lH^yrazolo{1,5-b][1,2,4|tr1azo1e skeleton is hy- 
65 drogen, with an appropriate habgenating compound. Examples of the habgenating agent include chlorine gas, eutf uryi 
chloride, N-chtorosuccinimide, bromine gas and N-bromosuccinimide. If desired, an intermediate, 3-amino-5-t- 
butylpyrazole is reacted with the habgenating agent to synthesize a 3-amino-5-t-butyM-halogenopyrazote, and the 
pyrazolotriazoie skeleton can be then synthesized according to the above synthesis scheme. 
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Wh nacoupl r where Y is an aryloxy group is t b synthesized, an acyl-2-aryloxyac tonltrile is prepared ac- 
cording to th method described in JP-A-2-3001 95, and the desired comp und can be synthesized according to the 
above synthesis method. Alternatively, a 1 H-pyrazolc{1 ,5-b][1 ,2,4]triazole compound where the positton-7 is hatagen- 
ated is reacted with a phenol in the presence of a base, whereby the desired compound can be synthesized. 
6 Synthesis method is Illustrated by reference to the following synthesis examples. 
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36 SYNTHESIS EXAMPLE J 
Synthesis of coupler Md 

To 600 o of pfvabyf acetonitrile (compound l) v there was added 800 ml of Isopropanol. The mixture was heated 
40 with stirring, and 288 g of hydrazine hydrate was added dropwise thereto. The mixture was heated with stirring for 3 
hours. After completion of the reaction, 400 ml of isopropanol was distilled off under reduced pressure. To the residue, 
there were added 2000 ml of ethyl acetate and saturated brine. The mixture was stirred and then left to stand for a 
while. The aqueous layer was removed, and the ethyl acetate layer was washed with saturated brine twice. The ethyl 
acetate solution was then dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
46 Subsequently, 2000 ml of n-hexane was added to the residue to precipitate a crystal The crystal was recovered by 
filtration and dried. There was obtained 643 g (96.2%) of 3-amino-5«t-butylpyrazole (compound II). Melting point: 74.0 
to75.0°C. 

To 250 g of 3-amrno-5-t-butylpyrazole prepared above, there was added 2600 ml of acetonitrile. The mixture was 
stirred at room temperature. To the resulting solution, there was added 390 g of methyl 4-nrtrophenylimkJate hydro- 

60 chloride (compound III). The mixture was stirred at room temperature for 7 hours. Subsequently, a methanol solution 
of hydroxylamine (prepared from 150 g of hydraxylamine hydrochloride and 430 ml of a 28 wt% methanol solution of 
sodium methylate) was added thereto, and the mixture was stirred for 8 hours. After completion of the reaction, 8000 
ml of water wa6 added to the resulting solution. The precipitated crystal was recovered by filtration and dried. There 
was obtained 421 .7 g (77.2%) of an amidoxime (compound IV). Melting point: 1 75 to 1 77*C. 

66 To 364 g of the amidoxime (compound IV), there was added 900 ml of dimethylacetamide. The mixture was cooled 
to 10°C and then stirred. To the mixture, there was added 144.3 g of methanesutfonic acid chloride. Further, 233 ml 
of pyridine was added thereto. The mixture was stirred at room temperature for 2 hours, and 2600 ml of methanol was 
added thereto. The resulting mixture was stirred with heating at 55°C for 5 hours. After completion of the reaction, the 
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reaction mixture was cooled to room temperature, and 1800 ml of water was added ther to to precipitate a crystal. 
The crystal was recov red by filtration and dried There was obtained 249 g {72.8%) of a cyclized product (compound 
V). Melting point: 259 to 260°C. 

To 209 g of reduced iron and 20 g of ammonium chloride, there were added 120 ml of water and 1200 ml of 

$ isopropanot. The mixture was heated with stirring. To the resulting solution, there was added portion wise 202 g of the 
compound V prepared above. After completion of the addition, the mixture was stirred with heating for one hour The 
reaction mixture (solution) was filtered while it was still hot to remove insoluble matters. The filtrate was concentrated 
under reduced pressure. To the residue, there was added 3000 ml of water to thereby precipitate a crystal. The crystal 
was recovered by filtration and dried There was obtained 167.9 g (92.9%) of an amine (compound VI). Metting point 

10 263to265*C. 

To 58.0 g of the amine (compound VI) prepared above, there was added 1 80 ml of dimethytecetam We. The mixture 
was stirred at room temperature. To the resulting solution, there was added dropwise lOOgafS^xrtyloxy^-octytoen- 
zenesutfonic acid chloride (compound VII), and further 22 ml of pyridine was added dropwise thereto. After completion 
of the addition, the mixture was continuously stirred at room temperature for 5 hours} Subsequently, ethyl acetate and 

is water were added thereto to conduct extraction. The ethyl acetate solution was washed with saturated brine, dried 
over anhydrous magnesium sulfate and stirred at room temperature. To the ethyl acetate solution, there was then 
added porttonwise 30.7 g of N^hlorosuccinlmide. After completion of the addition, the mixture was stirred at room 
temperature for one hour and washed with 600 ml of water. The ethyl acetate solution was concentrated to dryness 
under reduced pressure. The residue was recrystallized from a mixed solvent of ethyl acetate and n-hexane. Them 

so was obtained 112.3 g(7£3%)of the coupler M-1. Melting point: 127 to 129*0. 
Proton NMR, 8 (ppm) (multiplicity, integral value) 

(CDCy 10.73(br, 1H),7.78(d, 1 H), 7.65 (d, 2H), 7.44 (dd, 1H), 7.07 (d.2H), 6.89 (d. 1H), 4. 14 (t 2H), 2.06-1 .78 
<i*2H),1.6^ 

Synthesis scheme ID J 
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SYNTHESIS EXAMPLE 2 



20 Synthesis of coupler M-1 

To 70 g of the amlnopyrazolo (compound II) prepared In Synthesis Example 1, there was added 250 ml of con- 
centrated hydrochloric acid and It was heated to 55°C. To the resulting solution, there was added dropwise 48.8 ml of 
sulf uryl chloride over a period of 2 hours. After completion of the addition, the mixture was stirred for one hour and 

25 then concentrated under reduced pressure. To the residue, there was added 300 ml of toluene, and the mixture was 
further concentrated under reduced pressure. Subsequently, 250 ml of ethyl acetate was added to the residue to pre- 
cipitate a crystal. The crystal was recovered by filtration and dried There was obtained 1 00.2 g (94.8%) of a chlorinated 
product (compound IX). Melting point 160 to 167*0. 

To 11 2 g of the chlorinated product (compound IX), th ere was added 700 ml of acetonitrile. The mixture was stirred 

so at room temperature and then neutralized with 75 ml of triethylamine. To the resulting solution, there was added 116 
g of methyl 4-nftrophenylimidate hydrochloride (compound III). The mixture was stirred at room temperature ford hours. 
Subsequently, a methanol solution of hydroxylamine (prepared from 46.3 g of hydroxylamine hydrochloride and 134 
ml of a 28 wt% of methanol solution of sodium methylate) was added thereto. The mixture was stirred for 8 hours. After 
completion of the reaction, 2600 ml of water was added thereto to precipitate a crystal. The crystal was recovered by 

35 filtration and dried. There was obtained 123 g (68.3%) of an amkJoxime (compound X). Melting point 158 to 162*C. 

To 20.0 g of the amidoxime (compound X) prepared above, there was added 60 ml of dimethylacetamkJe. The 
mixture was stirred at room temperature, and 11 .9 g of p-toluenesuifonic acid chloride was added thereto. Further, 5.3 
ml of pyridine was added dropwise thereto, and the mixture was stirred at room temperature for 3 hours. To the resulting 
solution, there were added 1 50 ml of methanol and 4.8 ml of pyridine. The mixture was heated with stirring for 3 hours. 

40 After completion of the reaction, the reaction mixture was poured into water to precipitate a gummy product, the gummy 
product was separated from the mixture. Acetonitrile was added to the gummy product The mixture was stirred to 
crystallize the product. The crystal was recovered by filtration and dried. There was obtained 11 .8 g (62.3%) of a 
cyclized product (compound XI). Merting point 249 to 252°C. 

To 1 8 g of reduced iron and 1 .7 g of ammonium chloride, there were added 1 5 ml of water and 1 50 ml of isopropanol. 

46 The mixture was heated with stirring. To the resulting solution, there was added portionwlse 20.O g of the cyclized 
product (compound XI) prepared above. After completion of the addition, the mixture was stirred with heating for 30 
minutes. After completion of the reaction, the reaction mixture was filtered while it was still hot to remove insoluble 
matters. Subsequently, 1000 ml of water was added to the filtrate to precipitate a crystal The crystal was recovered 
by filtration and dried. There was obtained 15.0 g (82.8%) of an amine (compound XII). Melting point 261 to 263TC. 

SO To 8.69 g of the amine (compound XII) prepared above, there was added 25 ml of dimethylacetarnide. The mixture 

was stirred at room temperature, and 15.0 g of 2-octyloxy-5-tert-octylbenzenesulfonlc acid chloride (compound VII) 
was added dropwise thereto. Further, 2.9 ml of pyridine was added dropwise thereto. After completion of the dropwise 
addition, the mixture was stirred for 5 houre and extracted with ethyl acetate. The ethyl acetate solution was washed 
with saturated brine and concentrated under reduced pressure. The residue was recrystallized from a mixed solvent 

66 of ethyl acetate and n-hexane. There was obtained 17.5 g (87.1%) of coupler M-1. Merting point 127-129°C. The 
melting point was the same as that of the product obtained in Synthesis Example 1 . Further, NMR spectrum data were 
identical with those of the product obtained in Synthesis Example 1. 
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SYNTHESIS EXAMPLE S 
Synthesis of coupler M-43 

5 Succinic anhydride (145.2 g) and 2-octyloctal (291 g) were stirred with heating at 120 to 130°C for 3 hours and 

then cooled to 80°C. Subsequently, 300 ml of water was added thereto. The mixture was stirred for additional one hour 
and th n cooled to room temperature. The reaction mixture was extracted with 500 ml of ethyl acetate. The ethyl 
acetat solution was washed with water twice and then concentrated under reduced pressure. There was obtained 
409.8 g (99.7%) of 3-(2^tyk>ctytoxycarbonyl)proptonfc acid as an oily product 

io To 409.8 g of 3-(2-octyloctyloxycart)onyl)propionic acid obtained above, there was added 500 mi of toluene. The 
mbctur was 6tirred with heating at 70 to B0°C To the resulting solution, there wae added dropwise 132 ml of thkxiyl 
chl ride. The mixture was heated with stirring for 3 hours. After completion of the reaction, toluene and an excess 
am unt of thionyl chloride were distilled off under reduced pressure to obtain 429.5 g (99.5%) of 3-(2-octyioctyloxy- 
carbonyl)propionlc acid chloride as an oily product 

16 To 25.5 g of the amine (compound VI) prepared in Synthesis Example 1, there were added 50 ml of dimethyla- 

cetamide and 50 ml of ethyl acetate. The mixture was stirred at room temperature. To the resulting solution, there was 
added dropwise 40 g of 3-(2Kx:tyloctybxycarbonyl)propiohic acid chloride prepared above. Further, 10 ml of pyridine 
was added dropwise thereto. After completion of dropwise addition, the reaction was earned out at room temperature 
for 2 hours, and 1 00 ml of ethyl acetate was added thereto, further, 1 4.0 g of N-chlorosuccinimide was added portion- 

2d wise thereto. After completion of the addition, the mixture was stirred at room temperature for 2 hours. After completion 
of the reaction, the ethyl acetate solution was washed with warm water (40 to 60°C) three times and then concentrated 
under reduced pressure to precipitate a crystal. The crystal was recrystallized from a mixed solvent of ethyl acetate 
and acetonftrfle (1:1) to obtain 55.7 g (90.7%) of coupler M-43. Melting point and NMR data are shown In Table 9. 

* SYNTHESIS EXAMPLES 

Synthesis of mupter M-45 

Succinic anhydride (24.2 g) and tetradecanol (42.9 g) were molten by heating them at 120 to 130°C and stirred 

so for i3 hours. After completion of the reaction, the reaction mixture was cooled to 80° C, and 50 ml of water was added 
thereto. The mixture was stirred for one additional hour. The reaction mixture was cooled to room temperature and 
extracted with 200 ml of ethyl acetate. The ethyl acetate solution was washed with 200 ml of water three times and 
concentrated to dryness under reduced pressure. There was obtained 60.9 g (96.8%) of 3-tetradecyloxycarbonyipro- 
pionic acid. Melting point 48 to 49*C. 

96 To 25.5 g of the amine (compound VI) obtained h Synthesis Example 1 , 33.0 g of 3-tetrade(^xycarbonylpn5pionte 
acid prepared above and 1 9.5 ml of pyridine, there was added 250 ml of ethyl acetate. The mixture was stirred at room 
temperature. Subsequently, 5.5 g of phosphorus trichloride was added dropwise thereto, and the mixture was stirred 
at room temperature for 2 hours and then at 60 to 77°C for one hour. There was synthesized a compound where the 
posit ton-7 of coupler M-45 was a hydrogen atom. The reaction mixture was cooled to room temperature, and 16.2 ml 

40 of sulfuryl chloride was added dropwise thereto. The mixture was stirred for 2 hours. There was synthesized a chlo- 
rinated compound where the posit kxi-7 of coupler M-45 was chlorinated. After completion of the reaction, the mixture 
was xtracted with 200 ml of hot water (60 to 70°C). The ethyl acetate solution was washed with an aqueous solution 
of sodium bicarbonate. Subsequently, 25.0 g of sodium bicarbonate, 20 g of sodium sulfite, 200 ml of water and 50 ml 
of methanol were added thereto. The mixture was stirred at 40 to 50°C for 2 hours. After completion of the reaction, 

45 the aqueous layer was removed, and the ethyl acetate solution was washed with hot water (60 to 70°C) twice. The 
ethyl acetate solution was concentrated under reduced pressure to precipitate a crystal. The crystal was recryetalltzed 
from a mixed solvent of ethyl acetate and acetonttrile (5:1 ) to obtain 49.5 (84.4%) of coupler M-45. Melting point and 
NMR data are shown in Table 9. 

60 SYNTHESIS E XAMPLE 5 TO 66 

Couplers M-2 to M-41 and M-43toM-51 were synthesized in the same manner as described in Synthesis Example 
1 . Further, couplers M-52 to M-68 were synthesized In the Game manner as descrtoed in Synthesis Example 2. 3 or 4. 
The melting points and NMR spectrums of these couplers are shown in Tables 1 to 14. 
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TABLES 1 TO 14 

Coupler Melting Proton NMR 6 (ppm) 

No. point (multiplicity, integral value ) 

M-2 126-131 (DMSO) 13.33 (s, IB) » 10.32 (s, IB), 

7.90-7.73 (m, 3H), 7.55 (dd, 
IB), 7.23 (d, 2B), 7.09 (d, 
IB), 3.95 (d,2B), 1.90-1.12 
»* (m, 17B), 1.49 (s, 9B), 0.98- 

0.75 (m, 6B), 0.59 (S, 9B) 
M-3 170-173 (DMSO) 13.43 (s, IB) , 10.50 (s, IB), 

20 

7.96 (d r 2B), 7.81 (d r 2B), 

7.19-6.98 (m, 2B), 6.71 (d, 
** IB), 4.87 (t, IB), 2.09-1.05 

(m, 26B), 1.40 (s, 9B), 0.87 
M *Jt, 3B), 0.61 (t, 6B) 

H-4 184-186 (DMSO) -13.40 (s, IB), 10.22 (s, IB), 

7.90 (d, 2B), 7.78 (d, 2B), 



so 
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4.00 (t, 2H), 2.55-2.25 (m, 
, 4B), 1.96-1.75 (m, 2H), 1.65- 

1.00 (n, 28B)> 1.40 (s, 9B), 
0.85 (t, 3H) 

" m-5 155-156 (CDC1 3 J 13.33 (s, IB), 10.25 (S, IB), 

7.90-7.70 (a, 3B), 7.21 (d, 

is 2B), 6.67-6.53 (m, 2B ) , 4.08 

(t, 2B), 3.49 (t, 2B), 1.68 
(br, 4B), 1.50-1.08 (a, 20B) , 

to 

1.38 (8, 9B), 0.98-0.75 <m, 
6B) 

« M-6 152-153 (DMSO) 13.35 (bra, IB), 10.80 {brs, 

IB), 8.05-7.04 (m, 4B), 7.84 
(d, 2B), 7.25 (d, 2B), 4.20 

90 

(d, 2B), 1.85-1.60 (m, IB), 

1.39 (s, 9B), 1.45-1.00 <m, 
* 24B), 0.81 (t, 6B) 

M-7 157-160 (CDCI3) 11.65 (br, IB), 7.76 (d,2B), 

7.38 (d, 2B), 7.12 (8, IB), 

40 

4.12 (d, 2B), 1.65 (dr, IB), 
1.49 (s, 9B), 1.28 (brs, 

46 ;24B), 0.86 (t, 6B) 

M-6 174-175 (CDCI3) t~I1.39 (br, IB), 7.88 (d, 2B) , 

n 7.31 (d, 2B), 5.75-5.52 (m, 

IB), 4.98-5.23 (ID, IB), 3.27- 
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2.92 (m, 2H), 2.80-2.58 (m, 

2B), 2.57-2.37 (n, 1H), 2.16- 

1.88 (m, 2H), 1.48 (s> 9B), 

1.40-1.05 (br, 22H), 0.88 (t, 

3H) .-■ 

M-9 187-188 (COCl 3 ) 11.35 (br, IB), 9.04 (s, 1H) , 

7.65 (d, 2B), 7.47 (d, 2H), 
4.05-3.92 (m, IB), 3.35-3.00 
(m, 2B), 2.32-1.75 (n, 4B), 
1.57-1.04 (m, 30B), 1.45 <s, 
9B), 0.87 (t, 6H) 
M-10 190-192 (CDCI3) 12.66 (8, lH), 10.12 (s, IB), 

9.73 (s, IB), 8.20 (d, IB), 
8.11 (d.d, IB), 7.84 (d, 2B) , 
7.37 (d.d, IB), 7.25 (d, 2B) , 
2.36 (t, 2B), 1.79-1.55 <m, 
2B), 1.46 (s, 9B), 1.50-1.05 
(m, 24B), 0.87 (t, 3B) 
M-ll 169-170 (DMSO) 13.40 (s, IB), 10.40 (8, IB), 

7.95 (d, 2H), 7.79 (d, 2B), 
4.20-4.02 (m, 4B), 3.25-2.9S 
~(m, 1H), 2.10-1.05 (m, 28B), 
•CI. 40 (S, 9B), 0.82 (t, 3B) 
M-12 103-105 (CDCI3) 11.54 (br, IB), 8.51 (s, IB), 

8.25-7.95 (m, 3B), 7.69-7.44 
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SO 



(m, 3H), 7.09 (d, 2B), 4.25 
(d, 2B), 1.85-1.65 (br, IB), 
1.47 (s, 9B), 1.55-1.05 (a, 
24B), 0.84 (t, 6H) 
M . 13 110-111 (CDC1 3 ) 11.62 (br, 1H>, 7.63 (d, 2B), 

7.50 (5, 1H), 7.25 (d, 2B), 
4.37-4.23 (m, IB), 4.20-3.90 
<m, 4B), 3.34-3.00 (m, 2B), 
1.58 (br, 2B), 1.53 (s, 9B), 
1.45-1.10 (», 16B), 0.88 (t, 

. 12H > ■. 

M -14 199-200 (DMSO) 13.32 (s, IB), 10.30 (s, IB), 

9.65 (8, IB), 7.76 (d, 2B), 

7.65-7.53 (n»r 2H), 7.47 (dd, 

IB), 7.25 (dd, IB), 7.10 (d, 
3H), 6.97 (d, 1H), 4.08 (t, 
2H), 3.94 (t, 2B), 1.86-1.00 
(m, 32B), 1.40 (8, 9B), 0.95- 
0.72 (», 6B), 0.39 (s, 9B) 
M - 15 144-147 (DMSO) 13.44 (S, IB), 9.53 (S, IB), 

7.91-7.75 (m, 2B), 7.70 (d, 
^ IB), 7.20-7-00 (ro, 2B), 6.81 
|ld/ IB), 4.95 (t, IB), 2.25 
"(S, 3B), 2.11-1.10 (m, 26B), 
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.1.40 (s, 9H), 0.99 (t, 3B), 
« ■ 0.61 (t, 6H) 

M-16 159-160 (DMSO) 13.30 (8, IB) , 9.80 (8/ IB), 
■: 7.B6-7.70 (o, 3B), 7.55 (d.d, 

IE), 7.28 (d, 2B), 7.12 (d, 
2B), 4.36-4.15 (m, 2B), 3.95- 
" 3.75 (a, 2B), 3.70-3.51 (m, 

4B), 3.37-3.20 (t, 2B) , 1.80- 
„ 1.05 (a, 16H), 1.39 (s, 9B), 

0.80 (t, 3B), 0.52 (s, 9B) 
M-17 109-110 { DMSO) 13.31 (s, IB), 10.54 (8, IB), 
* 8.44 (d, IB), 8.12 (d.d, IB), 

7.83 (d, 2B), 7.31 (d, IB), 
so 7.25 (d, 2B), 4.31 (q, 2B), 

4.18 (t, 2B), 1.72-1.50 (br, 
2B), 1.50-1.00 (m, 35B), 1.38 
(8, 9B), 0.86 (t, 3B) 
N-18 135-140 (DMSO) 13.31 (8, IB), 10.52 (8, IB), 
40 8,45 (d, IB), 8.11 (dd, IB), 

7.84 (d, 2B), 7.38-7.18 (m, 
3B), 3.38 (br, IB), 4.17 (t, 

46 

^2B), 1.75-1.52 (br, 2B) , 
tl. 45-1. 00 (a, 30B) , 1.39 (s, 
» "9B), 0.85 (t, 3B) 
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M-19 165-170 (DMSO) 13.34 (S, IB), 10.06 (S, IB), 
e 7.88-7.67 (m, 3B), 7.58 (dd, 

IB), 7.26 (d, 2B), 7.12 (d, 
IB), 5.20 (brs, IB), 4.14 (t, 
'° 28), 3.85 (t,2B), 1.72-1.10 

(B, 8H), 1.38 (a, 9H), 0.52 
» (s, 9B) 

M-20 163-164 (CDC1 3 ) 11,25 (br, IB), 8.16 (S, IB), 

7.80 (d, IB), 7.68 (d, 2B), 

7.44 (d.d, IB), 7.21 (d, 28), 
6.78 (d, IB), 4.94 (t, IB), 

* 4.41-4.15 (a, 28), 2.16-1.97 

(br, 2B), 1.70-1.10 (m, 23B), 

1.45 (8, 9B), 0.86 (t, 3B), 
0.49 (s, 9B) 

M-21 146-147 (DMSO) 13.32 (a, IB), 10.39 (s, IB), 
36 7.90-7.70 (m, 3H), 7.50 (d.d, 

IB), 7.25 (d, 2B), 6.96 (d, 
IB), 4.95 (S, 2B), 4.52-4.07 

40 

(m, 4B), 2.25 (t, 2B) , 1.75- 
1.00 (m, 30B), 1.39 (s, 9B), 

* (t, 3B), 0.54 (S,9B) 
M-22 105-107 (DMSO) ^13.40 (brs, IB) , 10.85 (brs, 

„ IB) , 8.38-8.03 (m, 38), 7.85 

(d, 28), 7.75 (t, IB), 7.29 
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(d, 2B), 4.07 (t, 2B), 1.78- 

* 1.55 (br, 2H), 1.58-1.05 (a, 

26B), 1.39 (s, 9B), 0.82 (t, 
3H) 

10 ■ 

M-23 176-177 (DMSO) 13.40 (bra, IB), 10.90 (brs, 

IB), 8.38-8.03 (a, 3B), 7.88 
(d, 2B), 7.78 (t, IB), 7.30 
(d, 2B), 4.21 (d, 2B), 1.76- 
1.13 (m, 9B), 1.39 (s, 9B), 
0.97-0.75 (a, 6B) 
M-24 156-157 (DMSO) 13.40 (brs, 1H), 10.89 (brs, 

* IB) , 8.40-8.07 (a, 3B) , 7.89 

(d, 2B), 7.75 (t, IB), 7.30 

so (d, 2B), 4.28 (t, 2B), 1.80- 

1.56 (br, 2B), 1.45-1.05 (m, 
18B), 1.39 (S, 9B), 0.82 (t, 
. 3B) 

M-25 100-104 (DMSO) 13.40 (brs, IB), 10.89 (brs, 
40 IB), 8.39-8.05 (m, 3B), 7.89 

(d, 2B), 7.75 (t, IB), 7.31 
(d, 2B), 4.28 (t, 2B), 1.78- 

45 " 

^1.57 (m, 2B), 1.45-1.05 (m, 
£22B), 1.39 (s, 9B), 0.83 (t, 
» ' 3B) 
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M-26 181-182 (CDCl,) .12.60 (S, IB), 10.20 (8, IB), 

* 8.55 (s, IB), 8.17 (d.d, IB), 

8.00 (d.d, IB), 7.86 (d, 2B), 
7.53 (d.d, IB), 7.28 (d, 28), 

10 

4.31 (t, 28), 1.85-1.63 (a, 
2B), 1.50-1.10 (a, 14B), 1.46 
« (s, 98), 0.89 (t, 3B) 

M-27 137-138 (DMSO) 13.35 (brs, IB), 10.31 (s, 

IB), 7.91 (d, 2B), 7.66 (d, 

20 

2B), 4.72 (S, 28), 4.11 (t, 
28), 1.68-1.02 (a, 288), 1.50 
26 (s, 9B), 0.85 (t, 38) 

M-28 137-138 (DMSO) 13.39 (8, IB), 10.95 (8, IB), 

8.12 (d, 2B)v 8.00 (d, 2B), 

90 

7.89 (d, 2B), 7.31 (d, 28), 
4.18 (d, 28), 1.60-1.00 (B, 

* 25B), 1.49 (s, 9B), 0.86 (t, 

8H) 

40 M-29 125-127 (DMSO) 13.43 (brs, IB) , 11.02 (brs, 

IB), 8.67-8.46 (a* 38), 7.91 
(d, 28), 7.33 (d, 28), 4.24 

* Z(d, 48), 1.78-1.55 (br, 28), 

tl. 50-1.10 (a, 168), 1.40 (8, 

to ' 9B), 1.00-0.72 (a, 128) 

u 
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M-30 212-215 (DMSO) .13.42 (8, 1H), 10.55 (s, IB), 
s 10.05 (s, IB), 8.00 (s, 4B) , 

7.83-7.67 (m, 2B), 7.59-7.40 
(n, 2B), 3.21—3.02 (m, 2H) , 
" 1.82-1.57 (br, 2B), 1.50-1.02 

(in, 26B), 1.51 (8, 9B), 0.82 
» ' (t, 3H) 

M-31 225-228 (DMSO) 13.48 (brs, IE), 10.80 (8, 

IB), 8.50-8.20 (m, 2B), 8.1S- 

so 

7.98 (m, 5B), 7.81 (t, IB), 
7.70 (t, IB), 2.70 (t, 2B), 

at 1.55-1.05 (a, 9B), 1.42 (s, 

9B), 0.93-0.69 <m,6B) 
M-32 157-158 (CDCl,) 12.62 (s, IB), 10.25 (s, IB), 

8.55 (s, IB), 8.17 (d.d, IB), 
8.02 (d.d, IB), 7.87 (d, 2B), 

* 7.54 (d.d, IB), 7.28 (d, 2B), 

4.35 (t, 2B), 1.90-1.05 (a, 
10B), 1.46 (s, 9B), 0.95 (d, 

40 

3B), 0.85 (d, 6B) 
M-33 192-194 (CDClj) 12.04 (8, IB), 9.11 (8, IB), 
45 "8.18 (d, 2B), 7.74 (d, 2B), 

£3.81 (t, IB), 2.60 (t, 2B), 
w 2.05-1.05 (in, 34B), 1.48 (8, 

9B), 0.95-0.70 (m, 6H) 



5C 



EP05719S8B1 



10 



IS 



M-34 77-80 (CDCI3) 11.50 (br, IB), 7.76 (d, 2B), 

7.49 (s, IB), 7.27 (d, 28), 
4.28-4.05 (a, 3fl), 2.16-1.89 
[n, 2H), 1.48 (s, 9H) r 1.38- 
1.00 (m, 31B), 0.87 (t, 3B) 

M-35 196-197 (CDCI3) 12.67 (s, 1H), 10.35 (s, IB) , 

8.54 (s, IB), 8.18 (d.d, IB), 
8.00 (d.d, IB), 7.85 (d, 2B), 
7.54 (d.d, IB) , 7.28 (d, 2B) , 
4.32 (t, 2B), 1.86-1.63 (a, 
2B), 1.52-1.15 (a, 10B), 1.45 
(s, 9B), 0.89 (t, 3H) 

M-36 172-175 (DMSO) 13.42 (s, IB), 10.58 (a, IB), 

10.50 (8, IB), 7.97 (d, 2B), 
7.91-7.79 (m, 4B) , 7.75 {d, 
I 2B), 7.12 (d, 2B), 6.92 (d, 

2B), 4.90 (t, IB), 2.05-1,85 
(br, 2B), 1.61-1.06 (m, 16B), 
1.40 (s, 9H), 0.83 (t, 3H) 

M-37 167-170 (CDC1 3 ) 11.50 (br, IB), 8.4S (br, 

IB), 7.79 (8, IB), 7.50-7.23 
- (m, 3B), 6.96 (d, 2B), 6.83 
^Td, IB), 5.00 (t, IB), 2.23- 
J 1.96 (a, 2B), 1.75-1.00 (m, 



48 



EP0571969B1 

28B), 1.40 (8, 9B), 0.88 (t, 
* 3B), 0.50 (s, 9B) 

M-38 95-98 (DMSO) 13.35 (s, 1H) , 10.31 (•> IB), 
w 7.92 (d, 2B), 7.67 (d, 2B), 

5.48-5.32 (m, IE) , 4.25-3.92 
(m, 4B), 3.10-2.85 (a, 2H) , 
1S 1.70-1.02 (m, 32B), 1.40 <8, 

9B), 0.90-0.70 (ra,6B) 
to M-39 120-121 (CDC1 3 ) 12.62 (s, IB), 10.29 (S, IB), 

8.63 (s, IB), 8.18 (s, IS), 
8.14 (s, IB), 7.87 (d, 2H)r 
7.28 (d, 2B), 2.95 (t, 2B), 
1.80-1.60 (m, 2B), 1.50-1.10 
so (m, 24H), 1.45 (8, 9B), 0.86 

(t, 3B) : 

M-40 94-98 (CDCI3) 11.85 (br, IB), 8.30 (s, IB) , 

SB 

8.19 (d, IB), 7.82 (d.d, IB), 
7.48 (d , 2B) , 7.05 (d, 2B) , 
« 6.90 (d, IB), 4.28 (t, 2B), 

3.98 (t, 2B), 1.83-1.56 (m, 
4H), 1.50-1.00 (m, 20B), 1.46 

48 • ' 

"(a, 9B), 0.85 (t, 6B) 

M-41 162-164 (CDCI3) £12.68 (s, IB), 10.33 (s, IB), 

60 8.54 (8, IB), 8.18 (d.d, IB), 

8.03 (d.d, IB), 7.85 (d, 2B), 
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7.55 (d.d, IB), 7.29 (4, 2B), 
f 4.30-4.00 (a, 2B), 2.00-1.77 

(m, IB), 1.50-1.10 (a, 7B), 
1.44 (8, 9B), 1.05-0.75 (a, 

6B) ■ 

M-43 160-161 (CDC1 3 ) 12.03 (brs, IB), 8.90 (s, 
; -»*'. .' . IB) , 7.80 (d, 2S), 7.49 (d, 

2B), 4.02 (d, 2B), 2.95-2.68 
(br, 4B) , 2.50-2.17 (br, IB), 

to 

1.72-1.05 (a, 24B), 1.48 (•* 
9B), 1.00-0.70 (a, 6B) 

" M-44 181-182 (DMSO-d 6 ) 13.47 (s, IB), 10.20 (8, IB), 

7.92 (d, 2B), 7.78 {d, 2B), 
3.92 (d, 2B), 2.50-2.25 (br, 
4B), 2.00-1.75 (a, 2H), 1.68- 
1.03 (a, 25B), 1.40 (8, 9B), 

* 0.93-0.70 (a, 6B) 

M-45 182-183 (DMSO-d 6 ) 13.38 (s, IB), 10.30 (s, IB), 

7.92 (d, 2B), 7.77 (d, 2B), 
4.00 (t, 2B), 2.75-2.50 (br, 
4B), 1.65-1.02 (a, 24B), 1.40 

46 ^(s, 9B), 0.84 (t, 3H) 

M-46 195-197 (CDCI3) £§.19 (s, IB), 8.26 (s, IB), 

M .... 1.13 (d, IB), 7.88 (d, 18), 

7.72 (d, 2B), 7.67-7.42 (a. 
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3B), 3.08-2.75 (m,4B), 1.67- 
1,45 (br, 2H), 1.45-1.00 (m, 
25B), 0.95-0.62 (m, 12H) 
M-47 169-170 (CDC1 3 ) 12.88-12.55 (br, IB), 10.31 

(S, IB), 7.98 (d, 2B), 7.84 
(d, 2H), 7.30 (d, IB), 6.93 
(d, IB), 4.13 (d, 2B), 1.80- 
1.55 (br, IB), 1.49 (s, 9B), 
1.45-1.05 (br, 24B), 0.86 (t, 
6H). •'' 

M-48 239-240 (DMSO-d 6 ) 13.43 (brs, IB) , 10.69 (8, 

IB), 8.23-7.90 (m, 8B), 4.21 
(d, 2B), 1.87-1.05 (m, 25B), 
1.41 (8, 9B), 1.00-0.70 (a, 

6B) . 

H-49 168-169 (DMSO-d s ) 13.39 (s, IB), 10.30 (8, IB), 

7.92 (d, 2B), 7.78 (d, 2B), 
4.97-4.75 (br, IB), 2.75-2.50 
(br, 4B), 1.67-0.65 (m, 28B), 
1.41 (s, 9B) 

H-SO 153-154 (COCI3) 12.08 (bra, IB), 8.88 (8, 

-IB), 7.89 (d, 2B), 7.53 (d, 
I-2S), 4.15-3.90 (br, 2B) , 
r 2. 95-2. 70 (br, 4B) , 1.80-0.65 
(m, 35B), 1.47 (a, 9B) 
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M-51 172-174 (CDC1 3 ) 12.3S-12.15 (br, IB), 10.04- 

9.80 [bx, IB), 7.94 (d, 2B), 
7.54 (d, 2B), 3.40-2.98 (br, 
4B), 2.97-2.68 (br, 4B), 
1.85-0.95 (ay 24B), 1.49 (s, 
9B), 0.88 (t, 3B), 0.81 (t, 

M-52 210-211 (CDCI3) 12.66 (s, IB), 9.20 (S, IB), 

7.96 (d, 2B), 7.76 (d, 2B) , 

2.43-2.23 (m, IB), 1.82-1. OS 

(m, 37B), 0.86 (t, 6B) 

M-53 decorap. (CDC1 3 ) 13.41 (s, IB), 10.15 [a, IB), 
at 300 W C 

7.92 (d, 2B), 7.80 (d, 2B), 
2.29-2.04 (dr, IB), 1.92-0.72 
(m, 43B) 

M-54 152-153 (CDCI3) 12.80-12.57 (br, IB), 8.93 

(a, IB), 8.01 (d, 2B), 7.72 
(d, 2B), 7.41 (d, IB), 7.22 
(d.d, IB), 6.91 (d, IB), 4.79 
(t, IB) , 2.20-2.02 (m, 2B), 
1.69 (8, 2B), 1.62-1.17 (m, 
-4B)/ 1.47 (s, 9B), 1.34 (s, 
^6B), 0.92 (t, 3B), 0.72 (8, 
r 9Bj 
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M-55 235-236 (DMSO) 13.49 (8, IB), 10.73 (s, IB), 

8.30-7.95 {m, 8B), 4.25 (d, 
2B), 1.90-1.68 (br, IB), 
1.67-1.10 (m, 33B), 0.87 (t, 
6H) 

M-56 151-152 (CDC1 3 ) 12.31 (brs, IB) ,. 8.71 <8, 

IB), 8.11 (d, 2B), 7.71 (d, 
2B), 4.15-4.02 (m, IB), 3.68 
(q, 2H), 2.00-1.06 (m, 25B), 
1.49 (8, 9B), 0.86 (t, 3B) 

M-57 161-162 (CDCI3) 9.31 (S, IB), 7.92 (d, 2B) , 

7.61 (d, 2B), 4.18 (S, 2B), 
3.19 (S, 3B), 2.42 (t, 2B), 
1.78-1.55 (br, 2H), 1.48 (s, 
9B), 1.50-1.05 (br, 24B), 
0.89 (t, 3B) 

M-58 123-128 

H-59 238-240 (DMSQ-d 6 ) 13.47 (8, IB), 10.84 (s, IB), 

10.22-10.02 (br, IB), 8.10- 
7.70 (m, 6H), 7.50 (d, IB), 
2.27-2.00 (br, IB), 1.85-0.65 
-(», 34B), 1.40 (8, 9B) 

'mm 

M-60 127-128 (CDCI3) £l2.03 (8, IB), 10.30 (s, IB), 

8.31 (dd, IB), 7.96 (d, 2B), 

7.61 (d, 2B), 7.54-7.40 (m. 
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IB), 7.10 (t, IB), 6.99 (d, 
IB), 4.10 (t, 2B), 2.08-1.85 
(br, 2B), 1.65-1.07 (», 30B), 
1.48 (5, 9H), 0.88 (t, 3H) 
M-61 164-165 (CDClj) 8.18 (8, IB), 7.75 (d, 2B), 

7.50 (d, 2B), 4.38 (s, 4B), 
2.36 it, 4H), 1.75-1.50 (br, 
4B), 1.48 (a, 9H), 1.40-1.05 
(m, 16B), 1.38 (8, 3H), 0.85 
(t, 6B) 

M-62 163-164 (CDC1 3 ) 7.94 (s, IB), 7.73 (d, 2B), 

7.45 (d, 2B), 4.23 (s, 2B), 

2.46 (t, 2B), 1.70-1.50 (br, 
2B), 1.48 (8, 9B), 1.37 (a, 
6B), 1.40-1.05 (m, 26B), 0.87 
(t, 3B) 

M-63 181-182 (CDC1 3 ) 12.17 (bra, IB), 9.03 (bra, 

IB), 7.83 (d, 2B), 7. SO (d, 
2B), 4.09 (t, 2H), 2.94-2.65 
(br,4B), 1.70-1.05 (m, 20B), 

1.47 (s, 9B), 0.87 (t, 3B) 
M-64 182-183 (DMSO-d 6 |.13. 35 (8, IB), 10.29 (s, IB), 

£7.91 (d, 2B), 7.77 (d, 2B), 
4.00 (t, 2B), 2.75-2.47 (br, 
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4B), 1.64-0.98 (», 28B), 1.40 
(8, 9B), 0.84 (t, 3H) 
M-65 157-159 (CDC1 3 ) 11.90 (bcs, IB), 8.70 (s, 

0.3H), 8.59 (8, 0.7H), 7.81- 
7.62 (n, 2B), 7.51-7.34 (a, 
2H), 3.66 (8, 0.9B), 3.62 (8, 
2.1H), 3.10-2.40 (m, 3H), 
1.90-1.00 (m, 30B), 1.47 (s, 
9H), 0.88 (t, 3H) 
M-66 227-229 (DHSO-d 6 ) 13.44 (s, IB), 10.79 (8, IB),. 

8.65-8.52 (br, IB), 8.36-8.15 
(m, 2H), 8.10-7.90 (a, 4B), 
7.75 (t, IB), 5.70 (t, IB), 
4.20 (q, 2B), 2.05-1.80 (br, 
2H), 1.65-1.02 (m, 23H), 1.40 
(s, 9B), 0.81 (t, 3B) 
M-67 135-136 (CDCI3) 12.45-12.22 (br , IB), 9.79 

(8, IB), 8.02 (d, 2B), 7.61 
(d, 2H), 3.45-3.06 (ra, 4B), 
2.90 (s, 4H), 1.74-1.55 (br, 
2B), 1.50 (s, 9H) ,1.40-0.97 
-(br, 16H), 0.94-0.65 (m, 12H) 
M-68 181-182 (DMSO-d^£l3.39 (s, IB), 10.30 (s, IB), 

"7.92 (d, 2B), 7.79 (d, 2B) , 
4.12-3.80 (br, 2H), 2.78-2.45 
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(br, 4H), 1.70-0.65 (m, 27H), 
1.40 (s, 9R) 

The light-sensitive materials of the present Invention rr^ have m least one layer ccnt^ 
pros nt invention provided on a support. The layer In which the couplers of the present Invention are to be contained 
'■ may be any of the hydrophllic colloid layers provided on the support. Generally, the hydrophflic colloid layers provided 
to on th support of the light-sensitive material Include light-sensitive silver halide emulsion layers, htertayers (e.g., a 
color mixing inhibiting layer interposed between silver halide emulsion layers), ultraviolet light absorbing layers, anti- 
halation layers, protective layers and back layers. However, the layers in which the couplers of the present invention 
ar contained are preferably silver halide emulsion layem or inteilayera adjacert thereto. 

It is preferred that the couplers of the present invention are used as magenta couplers in green-sensitive silver 
16 halide emulsion layers when they are applied to light-sensitive materials. 

The couplers of the present invention are used in an amount of usually 1X10* to 1 mol, preferably 2x10* to 
3X10" 1 mol per mol of sflver halide in the same emulsion layer. 

The light-sensitive material of the present invention may comprise a support having thereon at least one bhie- 
sensftrve sliver halide emulsion layer, at least one green-sensitive silver hafide emulsion layer and at least one red- . 
go sensitive silver hafide emulsion layer in this order. However, these layers may be arranged in a different order from 
that described above. Further, an infrared-sensitive silver halide emulsion layer may be used In place of at least one 
of the above light-sensitive emulsion layers. There is no particular limitation with regard to tie number of the silver 
halide emuteton layers. Cokx reproduction by eubtractrve color photography can be made by containing color couplers 
in these light-sensitive emulsion layers, said color couplers forming dyes having a relation of complementary cobra to 
2B light which is sensitive to slto^ 

lay rs may not correspond to the hue of developed cotor as described above. 

Each unit light-sensitive layer comprising a plurality of silver halide emulsion layers may be a two-layer structure 
composed of a high-sensitivity emulsion layer and a low-sensitivity emulsion layer u 

1,121 ,470 and U.K. Patent 923,045. Such a two-layer structure as mentioned above can be preferably used. Usually, 
30 It te preferred that these layers are arranged so that light sensitivity becomes lower toward the support Further; a non- 
sensitive layer may be provided between sliver halide emulsion layers. If desired, the tow-sensitivity emulsion layer 
may be provided on the side which Is farther away from the support, and the high-sensitivity emulsion layer may be 
provided on the side which is nearer the support as described in JP-A-57-1 12751 , JP-A-62-200350, JP-A-62-206541 
andJP-A-62-20654a 

55 Concretely, the arrangement of the layer may be made In order of tow-sensitivity blue-sensitive layer (BLyhlpJv 
sensrtMty blue-sensitive layer (BHJmlgh-eensrtlvity green-sensitive layer (GHytow-eensitMty green-sensitive layer 
(GLVhigh-sensrtrvity red-sensitive layer (RHytow-sensitivity red-sensitive layer (RL), in order of BH/BL/QUQH/RWRL 
or in order of 8H/BLyQH/OL/RL/RH from the side which is farthest away from the support 

Further, there maybe used a three-layer structure composed of three layers having different light sensitivity so 

40 arranged that light sensitivity is lowered toward the support in such a manner that the 

emulsion layer having the highest light sensitivity, an intermediate layer is a silver halide emulsion layer having light 
sensitivity tower than mat of the uppermost layer, and the lowermost layer is a silver halide emulsion layer having light 
sensitivity tower than that of the Intermediate layer as described in JP-B-49-15495 (the term \JP-B* as used herein 
means an 'examined Japanese patent publication"). Even when the unit light-sensitive layer comprises such a three- 

45 lay r structure composed of three layers having different light sensitivity, the arrangement of the layers having the 
same color sensitivity may be made in order of Intermediate-sensitivity emulsion layermigh-sensitivity emulsion layer/ 
low-sensitivity emulsion layer from the side which is farther away from the support as described in JP-A-59-2G2484. 

It is preferred that a donor layer (CL) having an fertteriayer effect and having different spectral sensitivity distribution 
from that of the main light-sensitive layer such as BL, GL, RL as described in U.S. Patents 4,663,271 , 4,705,744 and 

60 4,707,438, JP-A-62-1 60448 and JP-A-63-89B50 is provided adjacent to or in the vicinity of the main light-sensitive layer. 

As mentioned above, various layer structures and arrangements can be used according to the purposes of the 
light-sensitive materia*. 

The couplers of the present invention can be Introduced into the light-sensitive materials by various conventional 
dispersion methods. Among them, there is preferred an oiWn-water dispersion method wherein the couplers are dis- 
ss solved in a high-boiling organic sorvent (optionally tog th r with a tow-boiling rganic solvent), the resulting solution 
is emulsified and dispersed in an aqueous gelatin solution, and the resulting emulsified dispersion is added to a silver 
halide emulsion. 

Examples of the high-boiling solvent which can be used in the oil-to-water dispersion method are described in U. 
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S.Pat nt 2,322,027. The stages and effects of latex dispersion methods as a polyrrwr^ 

of impregnating lat xesar described in U.S. Patent 4, 1 99,363, West German Patent Application (OLS) Nos. 2,541 ,274 
and 2.541 ,230, JP-B-53-41091 and European Patent Laid-open No. 029104. A dispersion method using organic sol- 
vent-soluble polymers Is described in PCT WO 88/00723. 
5 Specific example® of the high-boiling organic edvem which can be used in to 

include phmatic acid esters ( 

decyl phthalate, bi8(2,4-dMert-amylphenyl) isophthaJate, bis(1 , 1 -diethy Ipropyf) phthalate), phosphoric or phosphonic 
acid esters (e.g.. diphenyl phosphate, trjphenyl phosphate, tricresyl phosphate, 2-ethylhexyl diphenyl phosphate, cfl- 
octyl butyl phosphate, tncyclohexyl phosphate, tri-2-ethylhexyl phosphate, tridecyl phosphate, di-2-ethylhexyi phenyl 

to phosphate), benzoic acid esters (e.g., 2-ethylhexyl benzoate, 2,4-dichlorobenzoate, dodecyl benzoate, 2-ethytiexyl 
p-hydroxybenzoate). amides (e.g., N,N -diethy Wodecaneamide, N,N^lethyllaurylam»de), alcohols and phenols (e.g., 
isostearyl alcohol, 2,4-dMert-amyfphenol), aliphatic acid esters (e.g., dibutoxyethyl succinate, di-2-ethylhexyl succi- 
nate, 2-hexyldecyl tetradecanoate, trtbutyl citrate, diethyl azetete, isostearyl lactate, trioctyl citrate), aniline derivatives 
(e.g., N,N-dibutyl-2-butoxy-5-tert-octylan)line), chlorinated paraffins (e.g., chlorinated paraffins having a chlorine con- 

16 tent of 1 0 to 80%), trimesic acid esters (e.g., tributyl ester of trimesic acid), dodecylbenzene, diiscprcpylnaphthalene, 
phenols (e.g., 2,4-dWert-amy(phenol, 4-dodecyloxyphenoi, 4<xxjecyloxycarbonylphenol, 4^4-dodecyloxyphenytsulfo- 
nyOphenol), carboxyllc acids (e.g., 2-(2 p 4-di-tert-amylphenoxybutyric acid, 2-emoxycxrtaneoecanoic acid) and alkyt- 
phosphoric acids (e.g., di-(2-ethylhexyl)phosphoric acid, diphenylphosphorta acid), organte solvents having a boiling 
point of not lower than 30»C, but not higher than about 160°C may be used as auxil^ 

20 boiling organic solvents. Examples of the organic solvents which can be used as auxiliary solvents include ethyl acetate, 
butyl acetate, ethyl propionate, methyl ethyl ketone, cyclohexanone, 2-ethylethyl acetate and dimethylformamkte. 

The high-boiling organic solvents are used in an amount of 0 to 10.0 times, preferably 0.2 to 6.0 times, more 
preferably 0.5 to 5.0 times by weight the amount of the coupler. It preferred Iron tta 

light and color developability that the high-boiling organic solvents are used in an amount of 2.5 to 5.0 times by weight 
as the amount of the coupler. 

Silver halfde emulsions, other materials (e.g., additives), photographic constituent layers (e.g., layer arrangement), 
processing methods and processing additives described In the following patent specifications, particularly EP 
0,355. 660 A2 can be preferably applied to the light-sensitive materials of the present Invention. 
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Any of silver chloride, eilv r bromide, silver chkxobromide, silver todochloride, silver kxtochiprobrornlde and silver 
bdobromki can be used as silver halide in the present invention. Among mem, silver 

r silver iodochlorobromide having a silver iodide content of 0.1 to 30 mot% are preferred and silver iodide or silver 
lodobromide having a silver iodide content of 1 to 25 mor% are particularly preferred when silver halide is applied to 
6 color tight-sensitive materials for photographing or reversal color light-sensitive materials (e.g., color negative films, 
reversal films, reversal color paper). When silver halide is applied to direct positive color light-sensitive materials (e. 
g.,ootor proofs" containing previously fogged Inters 

silv r chkxobromide to preferred, and silver bromide is particularly preferred. When silver halide Is applied to tight- 
sensltiv materials for paper, silver chlorto 
id and sliver chtorobrornide having a silver chloride content of preferably not lower than 80 mol%, more preferably not 
lower than 95 mof%, most preferably not lower than 96 mol% or pure silver chloride emulsion is particularly preferred 
The light-sensitive materials of the present invention may contain various color couplers in the same layer or h 
diff rent layers, so long as the effect d the presem Invention can be oM 

are described In patent specifications cited In Research Disclosure (RD) No 17643, item VU-C to G and ibjd^ No. 
15 307105, item V1I-C to Q, JP-A-62-215272, JP-A-3-33847, JP-A-2-33144 and European Patent Laid-open Mos, 
447,969Aand482,552A. 

Examples of yeHow couplers include those described In U.S. Patents 3,933,501, 4,022,620, 4,326,024, 4,401,752 
and 4,248,961 , JP-B-58-10739, U.K. Patents 1 ,425,020 and 1 ,476,760, U.S. Patents 3,973,968, 4,314,023, 4,511,649 
and s!l18,599, European Patents 249,473Aand0,W^ 
» A-1-213648. 

Particularly preferred examples of yellow couplers irwlude yellow couplers d general formu^ 
A-2-1 39544 (left upper column of page 18 to left lower colurrw erf page 22), acylacetamto 
ized by acyl group) described in Japanese Patent Application Na 3-179042 and European Patent LakJ-Open No. 
0,447,969, and yellow couplers of general fbmiula (Cp-2) described In Japanese Pa^ 
& European Patent LaioVOpen No. 0,446,863*2. 

Preferred magenta couplers include 5-pyrazolone compounds and pyrazoloazole compounds. Magenta couptera 
described In U.S. Patents 4,310,619 and 4,351,897, European Patent 73,636, U.S. Patents 3,061,432 and 3,725,067, 
Research Disclosure Na 24220 (June 1984), JP-A-60-33552, Research Disclosure No. 24230 (June 1984), JP-A- 
6043659, JP-A-61 -72238. JP-A-60-35730, JP-A-55-1 1 8024, JP-A-60- 185951, U.S. Patents 4,500,630, 4,540,654 and 
90 4,556,630 and PCT W088AM795 e/e nrxw preferred 

Particularly preferred magenta couplers are pyrazoloazole magenta couplers of general formula (I) described In 
JP-A-2-1 39544 (right lower column of page 3 to right lower column of page 1 0) and 5-pyrazolone magenla couplers 
of general formula (M-1 ) described in JP-A-2-1 39544 (left lower column of page 17 to left upper column of page 21). 
Most preferred are the above-described pyrazotoazote rmgento couplem. 
36 (^a^ couplers include phenol couplers and naphtM 

4,146,396, 4,228,233, 4.296,200, 2,369,929, 2,801,171, 2,772.162, 2,895,826, 3,772,002, 3,758,308. 4,334,011 and 
4 327*1731 West German Patent Laid-Open No. 3*329,729, European Patents 0,121,365A and 0,249.453a, U.S. Pai- 
nts 3.446,622, 4.333,999, 4,775,616, 4,451,559, 4,427,767, 4,690,B89, 4,254,21 2 and 4,296. 199 and JP-A61 -42658 
ar preferred Further, there can be used pyrazoloazole couplers described hJP^-64^ 
40 and JP-A-64-556; pyrrolotriazole couplers described In European Patent Laid-Open Nos. 0,488,248 and 0,491 ,197; 
pyrrololmidazole couplers described In European Patent Laid-open No. 0.456.226A; pyrazotopyrtmidine couplers de- 
scried In JP-A-64-46753; imidazole couplers described in U.S. Patent 4.818,672 and JP-A-2-33144; cyclic active 
methylene type cyan couplers described in JP-A-64-32260; and couplers described in JP-A-1 -1 83658, JP-A-2-262655, 
JP-A-2-85851 and JP-A-3-48243. 
46 Typical examples of dye forming polymer couplers are described in U.S. Patents 3,451 ,820, 4,060,211 , 4,367,282, 
4,409,320 and 4,576,910. U.K. Patent 2.10Z137 and EP 341.188A. 

Preferred examples of couplers which give developed dyes having proper diff usibHity include those described in 
U.S. Patent 4,366.237, U.K. Patent 2.125,570, EP 96,570 and West German Patent LakJOpen No. 3,234,633. 
Couplers which release a photographically useful residual group by coupling can be used in the present invention. 
60 Preferred examples of DIR couplers which release a restrainer include those described in patent specifications cited 
In the aforesaid RD No. 17643, Item Vll-F, JPnA*7-151944. JP-A-57-1 54234, JP-A^0-184248, JP^A-63-37346 and 
U S. Patents 4,248,962 and 4,782,012. 

Preferred examples of couplers which release image wise a nucleating agent or a development accelerator during 
development include trwse described h 
66 Examples of other couplers which can be used in the color photographic laments of the present invention include 
competitive couplers descrfoed in U.S. Patent 4,130,427; pofyequivalent type couplers described in U.S. Patents 
4,283.472, 4,338.393 and 4,310,618; DIR redox compound-r leasing coupl rs, DIR coupler releasing couplers, Dtfl 
coupler-releaebig redox compounds and DIR redox-releaslng redox compounds described in JP-A-60-185950 and JP- 
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A-62-24252; couplers which release a dye whose color is restored to the original color after elimination as described 
In European Patent 173.302A; bleaching accelerator-releasing coupl rs described in RD No. 11449, jbid No. 24241 
and JP-A-61-201247; ligand-releasing couplers described in U.S. Pat nt 4,553,477; leuco dye-releasing couplers da- 
scribed In JP-A-63-75747; and fluorescent dye releasing couplers described in U.S. Patent 4,774,181 . 

It is pr f nrod that the hydrophlllc colloid layers of the light-sens itiv materials of me present invention coital 
decolorizable by processing (particularly oxonol dyes) (as d scribed in EP 0.337.490A2, pages 27 to 76) fri such an 
amount as to gfv an optical reflection density of at least 0.70 at 680 nm to improve the sharpness of Image, or that at 
least 1 2 wt% (more preferably at least 14 wt%) of titanium oxide having a surface treated with a divalent to tetravaterrt 
alcohol (e.g. , trimethylol ethane) is contained in the water-resistant resin layer of the support to Improve the sharpness 
of image.- • 

When various anti-fading agents in combination are contained in the light-sensitive materials of the present fcwen- 
tlon, properties with regard to fading in high density developed color area as wefl as in low density developed color 
area can be improved, and well-balanced color with regard to fading of three colors of yellow, magenta and cyan can 
be obtained 

Examples of organic anti-fading agents for cyan, magenta and/or yelbw dye images include hydroquinones.B-hy- 
droxy chromans, 5-hydroxycoumarans, spiro-chromans, p-alkoxyphenols, hindered phenols such as typically blsphe- 
nols, gallic acid derivatives, methylenedioxybenzenes, amlnophenols and ether or ester derivatives obtained by sirykat- 
ing or alkylating the phenolic hydroxy group of these compounds. Further, mstal complexes such as typically (bissaOcyh 
aldoximato)nickel complex and (bis-N,N-dialkyldiftrc<arbamato)nlckel complex can be used. 

Specific examples of the organic anti-fading agents include hydroquinones described In U.S. Patents 2,360,290, 
2,418,613, 2,700,453, 2.701,197, 2,728,659, 2,732,300, 2,735,765, 3,982,9448^ 4,430,425, U.K. Patent 1,363,921 
and U.S. Patents 2,710,801 and 2,816,028; 6-hydroxychromans, 5-hydroxycoumarans and spiro-chromans described 
In U.S. Patents 3,432,300, 3,573,050, 3,574,627, 3,698,909 and 3,764,337 and JP-A-52-1 52225; spiro-indanes de- 
scribed In U.S. Patent 4,360,589; p-alkoxyphenols described in U.S. Patent 2,735,765, U.K. Patent 2,066,975, JP-* 
59-10539 and JP-B-57-19765; hindered phenols described In U.S. Patents 3,700,455 and 4,228,236, JP-A-52-72224 
and JP-B-52-6623; gallic acid derivatives described In U.S. Patent 3.457.079; methylenediaxybenzenes described h 
U.S. Patent 4,332,886; amlnophenols described In JP-B-56-21144; hindered amines described In U.S. Patents 
3,336.135 and 4,268,593, U.K. Patents 1,326,889. 1,354,313 and 1,410,846, JP-B-51 -1 420, JP-A-5B-1 1 4036, JP-A- 
59-53848, JP-A-59-78344, JP-A-1 -250955 (compounds of formula III), JP-A-2-208635 (compounds of formula II) and 
JP-A-2-217845 (compounds of formula III); metal complexes described in U.S. Patents 4,050,938 and 4,241.155 and 
U.K. Patent 2,027,731(A); and phosphorus compounds described In JP-A-1 -287564 (compounds of formula A-1) and 
JP-A-3-25438 (compounds of formula II). These compounds (in an amount Of usually 5 to 100% by weight based on 
the amount of the corresponding coupler) are co-emulsified together with couplers and added to the light-sensitive 
layers, whereby the object thereof can be achieved. These compounds may be used in combinations of two or more 
of them to improve their effect. For example, these compounds may be used together with pyrazotoazoie couplers 
described in JP-A-2-1 39544 and can be preferably used together with the couplers of the present Invention. 

It Is preferred that the light-sensitive materials of the present invention contain dye Image preservabllity-fcmproving 
compounds of general formulas (IV). (V) and (VI) descrtoed in EP 0.277.589A2 and JP-A-3-48845 together with the 
couplers. Namely, It Is preferred that the light-sensitive materials of the present Invention contain a compound (F) and/ 
or a compound (Q), said compound (F) being chemically bonded to an aromatic amine developing agent left behind 
after color development to form a compound which Is chemically inert and substantially colorless, and said compound 
(Q) being chemically bonded to the oxidation product of an aromatic amine developing agent left behind after color 
development to form a compound which is chemically 'inert and substantially colorless. The use of these compounds 
Is preferred from the viewpoint of preventing stain from being formed by a developed dye produced by the reaction of 
the coupler with a color developing agent or the oxidant thereof Ian behirKi h the layer during storage after processing 
or to prevent other side effects from being caused. It is preferred that the aforesaid anti-fading agents and these dye 
image preservability-lmprcving compounds are used together with the couplers of the present Invention. For example, 
a method described In JP-A-3-48845 may be mentioned and can be preferably applied to the couplers of the present 
Invention. 

The light-sensitive materials of the present invention may contain, as color fogging inhibitors, hydroquinone deriv- 
atives, aminophenof derivatives, gallic acid derivatives and ascorbic acid derivatives. 

It Is more effective In preventing cyan dye image from being deteriorated by heat and particularly light that ultraviolet 
light absorbers are contained in the cyan color forming layer and both layers adjacent thereto. Examples of the ultraviolet 
light absorbers include aryl group-substituted benztriazole compounds (e.g., those described In U.S. Patent 3,533,794). 
4-thiazolidone compounds (e.g., those described In U.S. Patents 3,314,794 and 3,352,681), benzophenone com- 
pounds (e.g., those described in JP-A-46-2784), cinnamfc esters (e.g., those described in U.S. Patents 3,705305 and 
3,707,395), butadiene compounds (e.g., those described in U.S. Patent 4,045,229), triazfcne compounds (e.g., those 
described in JP-A-46-3335) and benzoxazoie compounds ( .g., those described In U.S. Patents 3,406,070 and 
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4,271 ,307). Ultraviolet light absorbing couplers (e.g., a-naphthol cyan dye forming couplers) and ultraviolet light ab- 
sorbing polym rs may be used These ultraviolet light absorbers may be mordanted into a spectfcfay^ 
compounds, th aiyl group-substituted benztriazole compounds are preferred. 

It Is preferred that the hydrophillc colloid layers of the light-sensitive materials of the present Invention contain 
antifungal agents as described in JP-A-63-271247 to prevent an image from being deteriorated by the growth of mold 
and bacteria in the layers. 

Examples of suitable supports which can be used In the present Invention include those described h the aforesaid 
Res arch Disclosure (RD)No. 17643. page 28 and Ibid. No. 18716 (right column of page 647 to left column of page 648). 

As supports used for the light-sensitive materials of the present invention, there may be used white polyester 
supports for display and supports wherein a white pigment-containing layer Is provided on the silver halide emulsion 
layer side thereof. It Is preferred that an antlhalatlon layer is provided on the silver halide emulsion layer-coated side 
of the support or on the back sides thereof. It is also preferred that the transmission density of the support is set to a 
value in the range of 0.35 to 0.6 so as to allow display to be enjoyed by reflected light as well as transmitted light 

The light-sensitive materials of the present Invention may be exposed to visbte light or infrared light Exposure 
method may be low illumination exposure or high illumination short-time exposure. In the latter case in particular, a 
las rbeam scanning exposure system wherein exposure time per one pixel is srK)rter than ICr 4 second Is preferred 

It Is preferred that a band stop filter descrfoed In U.S. Patent 4,880,726 Is used when exposure Is conducted When 
this filter is used, light color mixing can be eliminated and color reproducibility can be improved 

After image wise exposure, me light-sensitive materials of the present irwentlon are subjected to cok* 
desiiverization and rinsing and/or stabilization. 

The details of the processing methods of the light-sensitive materials are described In Research Disclosure No. 
17643, pp. 28 to 29, Research Disclosure No. 17643 (left column to right column of page 6511. Research Disclosure 
No. 307105. pp. 680 to 881, JP-A-2-207250 (the first line of right lower column of page 26 to the 9th line of right upper 
column of page 34), JP-A-4-97355 (the 17th line of left lower column of page 5 to the 20th tine of right lower column 
of page 16), JP-A-3-33847, JP-A-3-213853, JP-A-3-237456, JP-A-3-293662 and JP-A-4-1 30432 In addition to the 
patent spectrkattons listed hereinbefore. 

^Air^ing agents described In the aforesaid Research Disclosure and patent specifications. European Pel- 
enl Laid-open No. 410450 and JP-A^11255 can be preferably used in me color dw 

Generally, the desiiverization stage comprises a bleaching stage, a bleaching^bdng stage and a fixing stage. More 
specifically, examples of the desiivertzation stage include the following combinations. 

Bleaching-fixlng r 

Bleaching^tno/flxhg 

Bleaching-blbcing 

Bleachlng-rinsinfl-blbdrig 

Bleachlnp/blbclng-fixJng 

Bfodng 

FlxinD^leachlng*m9 

Conventional bleaching agents can be used as bleaching agents In the bleaching solutions or In the bltxtng solu- 
tions. Preferred bleaching agents are iron(lll) complex salts of organic adds. Examples of the organic acids which can 
be used in the preparation of the iron(lll) complex salts of the organic acids Include ethylenediaminetetraacette acid, 
1 .Wiaminopropanetetraacetic acid, 1 ,4-butylenediamlnetetraacetlc acid, diethylene thtoether diamhetetraacetfcadd, 
glycol ether diamlnetetraacetic acid, diethylenetriaminepentaacetic acid, cyclohexanediaminetetraacette acid, Imln- 
odzacetlc acid, methyliminodiacetic acid and N-(2-acetamldo)iminodiacetic acid. In addition to the iron(lll) complex 
salts of the organic acids, there can be preferably used the metal complex salts of organic acids described ti JP-A- 
63-80256, JP-A-63-97952, JP-A-63-9795S, JP-A-63-97954, JP-A-1 -93740, JP-A-3-216650, JP-A-3-1 80842, JP-A- 
4-174432.' JP-A-5-113631. JP-A-5^66527, European Patent LaldOpen Nob. 458.131 A1, 481.413A1, 461.678A1, 
468,325 and 430.000A1, West German Patent Uid Open No. 3,912,551, and Japanese Patent Application Nos. 
2- 1 96972 and 4-1 29769. These bleaching agents may be used either alone or in combination of two or more of them 
in the processing solutions having an ability of bleaching. 

Generally, ammonium thkwsuffate is used as the fixing agent In the Mixing solutions or m the fixing solutions. How- 
ever there can be used other conventional fixing agents such as meso4onic compounds, thioether compounds, thiou- 
reas! Iodides and hypo. The details thereof are described in JP-A-60-61749, JP-A-60-147735, JP-A-64-21444. JP-A- 
i -201 659, JP-A-1 -210951 , JP-A-2-44355 and U.S. Patent 4,378,424. 

Stabilizing solutions described In U.S. Patent 4,786,583 can be used in th rinsing stage and stabilization stage 
of the present invention. Formaldehyde can be used as th stabilizing agent In the stabilizing solutions. However; N- 
methytol azoles, hexamethylenet tramln , formaldehyde bisulffl adducta, dimethylol urea and ezorytmethylamine de- 
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rivatfv 8 are preferred from the viewpoint of the eaf ty of working atmosphere. These compounds are described In JP- 
A-2-1 53348, JP-A-5-34889, JP-A-4-2 1 4556 and JP-A-4-31 3753. Particularly, the use of a combination of azoles such 
as1 t 2,4-triazoleandazolylmethylamin s such as 1 ,4-bts(1 ,2,4-triazoM -ylmethyf)piperazine or derivatives thereof (de- 
scribed in JP-A-4-359249) is preferred becaus image stability Is high and formaldehyde vapor pressure is low 
6 Th pree nt invention te now illustrated in greater detail by reference to the following examples. 

EXAMPLE 1 

The coupling reaction product, I.e., a dye, of the coupler M-1 of the present Invention with the oxidation product 
to of the developing agent (D-1) was synthesized according to the fdlowlng reaction scheme (E). 



Reaction scheme (E) 




Dye MD-1 

so To 1.0 g of coupler M-1, 1.0 g of developing agent D-1 and 10 g of potassium carbonate, there were added 100 
ml of water, 100 ml of ethyl acetate and 30 ml of ethanol. The mixture was stirred at room temperature. To the resulting 
solution, there was added 1.0 g of ammonium persutfate, and the mixture was stirred for one hour After completion 
of the reaction, the aqueous layer was removed, and the ethyl acetate solution was washed with water and then con- 
centrated under reduced pressure. The residue was separated from silica gel column chromatography and recrystai- 

& lized from a mixed solvent of n-hexane and ethyl acetate. There was obtained 0.87 g of dye MD-1. Melting point 156 
to162»C. 

In the same manner as described above, dyes MD-2 to MD-1 8 were synthesized from couplers M-2 to M-1 3, M- 
15, M-2B, M-29, M-43and M-45, respectively. 
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In the same manner as described above, dyes MD-19, MD-20 and MD-21 w re synthesized from comparative 
couplers * b aixl c. respectively. 



MD-1 



10 



if 



MD-2 



MD-3 



CHi 

< 



OCsH.i 

HS0,-(Q) 




CH.,-1 



CH, 



Y\ W . CHtCH,NHSO»CH« 



OCHiCHCH. 
JJHSO,-^ C,H. 

C.H.T-t 



t-C 4 H. H-(0)-< 

M W x CH,CH,NHSO,CH l 

CsHii 




CHi 



NHC0CH0-^Q)-C»H,, '«•»: 
C.Hn-t 
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10 



IB 



MD-4 



CHa 

t-c 4 H. H-/r)Vif 




CH. 

CHiCHtNRSOiCHi 




NHCO-6CHi *-»COOC,,Hn 



£0 



MD-S 



MD- 6 



t-CiH 




CH. 

CH,CH,NHSO,CH, 



OCiHif 
NHSO.-fl^N-OC.H,, 



CH, 




CH. ... 

CHiCHtNHSOtCH, 




C0OCHtCHC.Hr 



NHSO,-^^ 



I 

CH 



IT 
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is 



MD - 1 0 



t-C 4 H 



MD - 1 1 



t-C«H 




CH,CH,NHSO,CH, 



NHCOC..H.I 

C.H. 

CHtCH,NHSO,CHj 



MP - 1 2 



I >OC,Hi 
NHCOCB-PC 

B OCtHe 
0 



CH. 



t-C 4 H. «-0- N < 




CH. 

CH ( CH,NHSO t CR, 




CiHir 
I 

.C00CH,CHC,Hii 
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10 



it 



CH. 

IAD" 13 t . CH . hA«< 




MD- 1 4 



CHi 



CH. 
I 

NHS0iCHC00CHtCHC«Bt 
CH,C00CH,CHC4Hi 
- CtHi 

,C t Hi 



1-C4H 



V^ K "Vy/" l '^CH,CH,HHSO,CH, 

^^HHCOCHO-^^-C.Hi i-t 



i 



CtHi* 



MD - 1 5 



CHi 



CtHi 



1-CtH, / N "^" N ^ CH ,CH,HHSO.CH, 



^^"^NH^t-^-COOCH.CHCl.s 
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10 



IS 



so 



MD-1 6 



t-CH, 




CH,CH,NHSO,CH, 



MD- 1 7 



CH. 



COOCH.CHCH, 
CH. 

COOCH.CHCH. 
CH. 



t-CH. .M-(0>-< 





,CH, 



CH.CH.NHSO.CH, 




C.Itt 

NHCOCH.CH.COOCH.CHC.H,, 



MD- 1 8 



CH. 



t-CH. H-0-"< 




CH. 

CH.CHtNHSO.CH, 




NHCOCH.CH.COOCmH,, 
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Comparative coupler (a) 



10 



1$ 



t-C 4 B,i CI 




f OC 8 H x7 




C 8 Hi7-t 



Comparative coupler (b) 




NHCOCHC 



I 

'OCH 3 C 6 H 13 



Comparative coupler (c) 





NHQCCH0-(O/" C 5 H U" t 



CsHu-t 
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MD-1 9 



10 



is 



\J ^/ ^CH t CH,NHS0«' 

■'■■■■*3s 



C&Y 



MD-2 0 



CH, 

t.C«Ht . I-O-Xn 

\ ^ ^ CHsCHtNHSOtCH, 




MD-2 1 



t-C«R 



0CH 3 C»H„ 




CHxCHtNHSOiCHa 



C4H1J 

CO)- XHCOCHO-^^- C»H 1 , - 1 




C»Hu- 1 



Each of dyes M-1 to M-21 synthesized above was dissolved in ethyl acetate, and visible absorption spectrum 1 
measured. Maximum absorption wavelength (Xmax), an extinction coefficient (e), a half width (A/2), a value (AX,) which 

SO represents a degree of the cut of the foot on the short wavelength elds and a value (AXJ which represents a degree 
of the cut of the foot on the long wavelength side, are shown In "fable 15. 

Each of the values A/2, AX, and AX2 was measured by controlling the concentration of the dye to a value which 
gave absortoance of 1.0. The values of A/2, AX, and AXj were determined from the visible absorption spectrum curve 
as shown in Fig. 1 . Namely, X/2 is a value of the width of absorption at an absoibance of 0.S; the value AX, is a difference 

ss (AX,=Xmax-a) between Xmax and the value of long wave at an abeorbance of 0.1 on the short wavelength side; and 
the value AXj is a difference (AX^=b-Xmax) between Xmax and the value of long wave at an absorbance of 0.1 on the 
long wavelength side. 
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Ithasb en found in Table 15 that the dyes obtained from the coupl rs of the present Invention hav a high extinction 
coefficient and a small AXg value in particular and are xcellent in the cut of the foot on the long wav length side in 
comparison with the dyes obtained from comparative couplers. It can be considered that the couplers of the present 
invention scarcely cause color turbidity, are excellent in color reproductoH^ 

5 

EXAMPLE 2 

An undercoat ed triacetyl cellulose support was used, and single layer light-sensitive materials 101 to 129 having 
the following structure for evaluation were prepared by using couplers M-1 to M 15, M-15, M-22 to M-26, M-34, M-43 
io and M-45 and Comparative couplers a, b, c and d as Indicated in Table 18. The same comparative couplers a, b and 
c as those used in Example 1 were used. Comparative coupler (d) was the following compound. 

Comparative coupler (d) (coupler described In JP-A-3-48845) 



IS 



80 



26 




Preparation of coating solution for emulsion layer 

90 

There was dissolved 1 .85 mmol of coupler h 1 0 cc of ethyl acetate and 2 g of trls(2-ethylhexy1) phosphate (solvent). 
The resulting solution was emulsified and dispersed In 33 g of a 14% aqueous gelatin solution containing 9 cc of a 
1 0% sodium dodecylbenzenesuK onate solution. Separately, a silver chlorobromide (silver bromide content 70 mot%) 
mulsion was prepared and sulfur-sensitized. The emulsion and the emulsified dispersion prepared above were meted 
35 and dissolved, and a coating solution was prepared so as to give the following composition. Sodium salt of 1-#iy- 
3,5«Jichloro*-triazlne was used as a hardening agent 

Layer structure 

40 Samples used in-thte experiment had the following layer structure (nun^rals being coating weight per rri 8 ). 

Support 

Triacetyl cellulose support 

46 

Emulsion laver 





The above silver chlorobromide emulsion 


4.0 mmd 


60 


Coupler 


1.0 mmol 




Tri8(2*thyJhexy!) phosphate 


1.08 g 




Gelatin 


5.2g 



protective layer 
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Gelatin 


1.3 g 


Acrylic-modified copolymer of polyvinyl alcohol 


0.17 g 


(a degree of modification: 17%) 




Liquid paraffin 


0.03 g 



Samples were imagewise exposed to light through an optical wedge and processed in the following processing 
stage. 



Processing stage 


Temperature (°C) 


Time (mln) 


Color Development 


33 


2 


Bleaching-fbdng 


33 


1.6 


Rinse 


33 


3 



18 

rnmn^ltton of processing solution 





Color developing solution 


20 


Distilled water 


800 ml 




Triethanolarrtne 


Big 




Diethylhydroxylamfaie 


4.2 g 




Potassium bromide 


0.6 g 


88 


Sodium hydrogerrarbonate 


3.9 g 




Sodium sulfite 


0.13 g 




N-Ethyl-N-(P-methanesulfon8JTiidoethyO sulfate 


6.0 g 




Potassium carbonate 


18.7 g 




Water to make 


1000ml 


SO 


PH 


10.25 



Bleachlng-fixing solution 


Distilled water 


400 ml 


Ammonium thfosulfate (700 &€) 


150ml 


Sodium sulfate 


18.0 g 


Ammonium ethylenediamlnetetraacetato ferrate 


65.0 g 


Disodium ethylenediaminetetraacetate 


5.0 g 


Water to make 


1000 ml 


pH 


6.70 



The visible spectral absorption spectrum of each of the thus-obtained samples 101 to 1 29 was measured at a dye 
45 concentration which gave an absorbance of 1.0. tn the same manner as in Example 1 , Xmax, X/2, AX, and AX^ were 
determined. The results are shown in Table 16. 
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6 , 

Coupler 
Sample No, Wo, 



10 


101 


H-l 




102 


M-2 


is 


103 


M-3 




104 


M-4 




105 


M-5 


to 


106 


M-6 




107 


H-7 


SB 


108 


M-8 




109 


M-9 




110 


M-10 


90 


111 


M-ll 




112 


M-12 


SB ■■■ 


113 


M-13 




114 


M-14 




115 


M-15 


40 


116 


M-22 




117 


M-23 


40 


118 


M-24 




119 


M-25 



so 



TABLE 16 

Maximum 
absorption 



wavelength 
( Xmax ) 






1*2 . 


(nm) 


(nm) 


(nm) 


(nm) 


548.0 


73.1 


95.3 


54.5 


548.0 


.73.2 


95.3 


54.7 


547.0 


74.0 


96.1 


54.1 


547.0 


75.0 


95.9 


54.2 


549.2 


75.0 


97.3 


56.1 


551.0 


75.0 


96.2 


56*4 


547.0 


74.5 


96.7 


53.2 


552.0 


74.9 


97.7 


54.7 


549.0 


74.9 


96.3 


53.7 


549.1 


75.0 


97.4 


56.1 


550.0 


75.0 


97.3 


54.3 


549.1 


75.0 


96.1 


56.0 


549.3 


74.9 


96.3 


53.7 


549.4 


74.5 


95.1 


54.2 


546.8 


74.4 


95.0 


53.8 


5©. 9 


75.0 


97.3 


53.5 


• 

55V.0 


75.0 


97.2 


56.5 


549.8 


7S.0 


97.1 


55.1 


550.0 


75.0 


98.0 


55.1 
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TABLE 16 f continued) 



Maximum 
absorption 
Coupler wavelength 



20 



Cample NO. 


No. 


(Xmax) 




AXi 


AX 2 






{ nm) 


{nm) 


(nm) 


(nm) 


120 


M-26 


549.8 


75.0 


97.0 


54.6 


121 


M-29 


550.0 


75.0 


97.3 


54.1 


123 


M-34 


549.1 


74.8 


96.1 


54.2 


124 


M-43 


547.0 


74.4 


95.8 


54.1 


125 


M-45 


547.0 


74.5 


95.8 


54.2 


126 


Comparative 
coupler a 


552.3 


75.0 


98.3 


60.6 


127 


- b 


549.0 


75.1 


98.6 


61.1 


128 


■ ■ c 


549.1 


75.1 


98.8 


61.5 


129 


" d 


544.2 


75.0 


98.2 


58.3 



It could be confirmed that the couplers of the present Invention are excellent couplers which can form dyes which 
have small value, are excellent In the cut of the foot on the long wavelength side and scarcely cause color turbidity 
as in Example 1. 

SB EXAMPLE 3 

Both sides of a paper support were laminated with polyethylene. The surface of the polyethylenelaminated paper 
support was subjected to a corona discharge treatment. A gelation undercoat layer containing sodium dodecy Ibenze- 
neeulfonate was provided thereon, and various photographic constituent layers were coated thereon to prepare a muffl- 
40 layer color photographic paper having the following layer structure (sample 201 ). Coating solutions were prepared In 
the following manner. 

Preparation of m ating solution for third laver 

4$ 5.10 g of magenta coupler M-2 of the present invention, 21.0 g of the dye image stabilizer (Cpd-6), 12.0 g of dye 
Image stabilizer (Cpd-2), 6.0 g of dye image stabilizer (Cpd-6), 24.0 g of dye image stabilizer (Cpd-8), 21.0 g of dye 
image stabilizer (Cpd-1), 9.0 g of dye image stabilizer (Cpd-7) and 10 g of sodium dodecylbenzenesulfonate were 
dissolved in 180 g of solvent (Sorv-3) and 150 cc of ethyl acetate. The resulting solution was emulsified and dispersed 
in 600 g of a 16% aqueous solution of gelatin, and water was then added thereto to make the whole amount 2,000 g, 

60 thus preparing an emulsified dispersion A. 

Separately, a silver chlorobromide emulsion B (cubic; a 1:3 (by mol of Ag) mixture of a larger-size emulsion B 
having a mean grain size of 0.55 urn and a smaller-size emulsion B having a mean grain size of 0.39 uin; a coefficient 
of variation in a grain size distribution: 0.10 and 0.08, respectively; 0.6 mor% of silver bromide being localized on a 
part of the surface of the grain in each size emulsion) was prepared. The following sensitizing dye C (4.0X10* moi 

66 was added to the larger-size emulsion, and 5.6X10-* moi was added to the smaller-size emulsion, each amount being 
per mol of silver halide) and the following sensitizing dye D (7.0X1 Or 6 mol was added to the larger-size emulsion, and 
1.0X1&* mol was added to the smaller-size emulsion, each amount being per mol of silver halide) were added to the 
emulsion. The chemical ripening of the mulsion was carried out by adding a sulfur sensitizing agent and a gold een- 



62 



\ 



EP0 571959B1 

sftizing agent The above emulsified dispersion A and the silver chlorobromide emulsion B were mixed and dissolved, 
and a coating solution for the third layer was prepared so as to give the foil wing composition. 

Coating solutions for the first layer, the second layer and the fifth layer through the seventh layer w re prepared 
In the same manner as described above. 
6 Sodium salt of 1 s»cy-3,5-dichlorc-s-triazine was used as a hardening agent tor gelatin in each layer. Cpd-14 and 

Cpd-1 5 were added to each layer in such an amount as to give 25.0 mgAm 2 and SO mg/m 2 in total, respectively, . 

The following spectral sensitizing dyes were used in the silver chbrobromide emulsion of each light-sensitive 
emulsion layer. 

10 Blue-sensit ^a flmutelon layer 

sensitizing dye A 



15 




Sensitizing Dye B 




S0 3 H*N(C 2 H 5 ) 3 



(2.0X1 0 4 mol of each of the dyes being added to the larger-size emulsion, and 2.5X10 4 mo) of each of the dyes being 
40 added to the smaller-size emulsion, each amount being per mol of silver hallde) 

Green-sensitive emulsion layer 
— sensitizing dve C 




(4.0x10* mol being added to th larger-size emulsion, and 5.6x10-4 mol being added to the emaller-eiz emulsion, 



each amount being per mol of silver halide) 
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Sensltlzijig dve D 



10 




(7.0X10- 6 mol being added to the larger-size emulsion, and 1.0X10" 6 mol being added to the smaller-size emulsion, 
each amount being per mol of silver halkte) 

20 Rad-Senertiv " emulsion laver 



gpnsitlzlnq dve E 




SB 

(9.0X1CT 4 mol being added to the larger-size emulsion, and 1.1 X1(H mol being added to the smaller-size emulsion, 
each amount being per mol of sliver halide) 

Further, 2.6X1CT 3 mol of the following compound per mol of silver halide was added 
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SO 




Further, 8.5X10^ nrx* 7. 7xi(Hr^ 
ed to the blue-sensitive emulsion layer, the green-sensitive emulsion layer and the red-sensitive emulsion layer, re- 
SB spectively, each amount being per mol of silver halide. 

Furthermore, 1X10" 4 mol and 2X1CH mol of 4-hydroxy-6-mothyl-1 ,3,3a,7-tetrazaindene were added to the blue- 
sensitive emulsion layer and the green-sensitive emulsion layer, respectively, each amount being per mol of silver 
halide. 
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Tne following dyes (parenthesized numeral being coating weight) were added to the emulsion layers to prevent 
Irradiation. 



10 



1$ 



NaOOC v ,N*N S0 3 Na 

On* 

S0 3 Na 



(10 mg/m 2 ) 



HOOC v ^CH-CHgQ K / C00H 
Hv M A n ED'S./" 



KOjS 




KO,S 




S0 3 K 



(10 mg/m 2 ) 



H 5 C 2 OOC 




CH~CH B TCH-CH' 




(40 mg/m 2 ) 



HO(CH 2 ) 2 NHOC N ^^ 



CH-CH=CH-CH=CH^ v C0NH(CH 2 ) 2 OT 



N "0 
I 



CH, 



HO 




S0 3 Na 



CH, 



»S0 3 Na 



, (20 mg/m a ) 
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Layer structure 

Each lay r had the f II wing composition. Numerals represent coating weight (gftri 2 ). The amount of silver hafide 
emulsion is represented by coating weight in terms d eliver. 

Support 



Polyethylene-laminated paper 
(Polyethylene on the first layer side contained white pigment (TK)^) and bluish dye (ultra-marine)) 



First layer (blue-sensitive emulsion layer) 


Silver chlorobromide emulsion (cubic; a 3:7 (by mol of Ag) mixture of a larger-eize emulsion A having a 


0.27 


mean grain size of 0.68 urn and a smaller-size emulsion A having a mean grain size of 0.70 jim; a coefficient 




of variation In a grain size distribution: O.OB and 0. 1 0, respectively; 0.3 mol% of silver bromide being localized 




on a part of the surface of the grain In each size emulsion) 




Gelatin 


1.36 


Yellow coupler (ExY) 


0.87 


Dye Image stabilizer (Cpd-1) 


0.06 


Dye image stabilizer (CpM) 


0.04 


Dye image stabilizer (Cpd-3) 


0.08 


Solvent (Solv-1) 


0.12 


Solvent (Solv-2) 


0.12 



Second layer (color mixing Inhibiting layer) 


Gelatin 


1.10 


Color mixing inhibitor (CpcM) 


0.08 


Solvent (Solv-2) 


0.53 


Dye image stabilizer (Cpd-7) 


0.03 



Third layer (green-sensitive emulsion layer) 

The above-described silver chloro- 0.13 
bromide emulsion B 

Gelatin 1.45 

Magenta Coupler (M-2) 0.17 

Dye image stabilizer (Cpd-5) 0.07 
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Dye image stabilizer (Cpd-2) 

Dye image stabilizer (Cpd-6) 

Dye image stabilizer (Cpd-8) 

Dye image stabilizer (Cpd-1) 

Dye image stabilizer (Cpd-7) 
Solvent (Sol v-3) 



0.04 
0.02 
0.08 
0.07 
0.03 
0.60 



Fourth layer (color mixing Inhibiting layer) 


Gelatin 


0.70 


Color mixing inhibitor (Cpd-4) 


0.05 


Solvent (Sol**) 


0.37 


Dye Image stabilizer (Cpd-7) 


0.02 



Fifth layer I red-sensitive emulsion layer \ 

Silver chlorobromide emulsion 0.20 

(cubic; a 1:4 (by rool of Ag) mixture 

of a larger-size emulsion C having 

a mean grain size of 0.50 urn and a 

smaller-size emulsion C having a mean 

grain size of 0.4 ym; a coefficient of 

variation in a grain size distribution: 

0.09 and 0.11, respectively? 0.8 mol% 

of silver bromide being localized 

on a part of the surface of the grain 

in each size emulsion) 

Gelatin 0*90 
Cyan coupler (ExC) 0.33 
Ultraviolet light absoyber (Dv-2) 0.18 
Dye image stabilizer (£pd-8) 0.01 
Dye image stabilizer (Spd-10) 0.01 
Dye image stabilizer (Cpd-11) 0.01 
Solvent (Solv-4) 0.22 
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Dye image stabilizer (Cpd-8) 

Dye image stabilizer (Cpd-6) 
Solvent (S lw-1) 

Dye image stabilizer (Cpd-1) 



0.01 
0.01 
0.01 
0.33 



15 



Sixth layer (ultraviolet light absorbing layer) 


Gelatin 


0.55 


Ultraviolet light absorber (Uv-1) 


0.38 


Dye Image stabilizer (Cpd-1 2) 


0.15 


Dye Image stabilizer (Cpd-6) 


0.02 



Seventh layer (protective layer) 


Gelatin 




1.33 


Acrylic-modified copolymer of polyvinyl alcohol (a degree of modifi 


cation: 17%) 


0.05 


Liquid paraffin 




0.02 


Dye image stabilizer (Cpd-1 3) 




0.01 



Compounds used In the above layers are the following compounds. 
(ExY) Yellow Coupler 

CH,-C-C0-Ca-C0NH--(O/ 



C 5 H n (t) 



CH, 




t NHC0CH0-(O/- C S H U < fc > 
C 2 H 5 



R 



/ 
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CH 3 

1:1 mixture (by mol) 



jPvMl Magenta Coupler 
°h .CI 




C*H u (t) 




CHCH 2 NHC0CH0-^O/" C 5 H 11 ( t } 
CB 3 C 6 H X3 (n) 



TExCj Cyan Coupler 



OH 



C^t) 



CIn^^NHCOCHO^O/" C 5 H U< t > 



CI 



OH 



ci^is^ NHC0C is H 3i 



C 2 H 5 




Cl 



3:7 mixture (by mol) 



a 
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fCpd-lV Dye image stabilizer 

I 

CONHC 4 H 9 (t) 

Average moi. wt. 60,000 

(Cpd-2) Dye iinaoi. stabilizer 



16 




OH 



OH 



CH. 



l 3 




3 



f Cpd-3 ) D ye image stabilizer 




40 



n«7 to 8 -(mean value) 



(Cpd-41 P olor mixing inhibitor 
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OH 



so 



(t)H 17 C, 




OH 



66 



00 
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fCpd-STDve image stabilizer 
CH3 CH 3 

C 3 H 7 0. 
C 3 H 7 0 




(Cod-6) Dve image stabilizer 

S0 2 H 

( n ) C 14 H„OC V COC 14 H„ ( n) 

& 4 



(Cpd-71 Dve image stabilizer 

HO-^^-COOC 16 H 33 (n) 



fCpd-8) Dye image stabilizer 

0 

n 

OCOC 16 H 33 (n) 
ci^i^ci 




COOC 2 H 5 
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(Cpd-9) Dye image stabilizer 
OH 




C l4 H 29 (sec) 



CI 



(Cpd-10) Dve image stabilizer 
OH 



CI 




C 16 H 33 (sec) 



OH 



(Cpd-11) Dye image stabilizer 
OH 



,S0 3 K 



(n)H„C 16 



OH 



/Cpd-12) Dye image stabilizer 



\B 1/30 \» JL /so 



COCH, 
I 
0 




average mol.wt. about 6.0xio 4 
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(Cpd-13) Dye image stabilizer 



J 5 



C 13 H Z7 CONH ( CH 2 ) 3 NCT 2 COO e 



CH 3 



(Cpd-14> Antiseptic 




(Cpd-lS) Antiseptic 

HO-^^-COQC 4 H 9 



(UV-1) Ultraviolet light absorber 
(1) 




C 4 H 9 (t) 



so 
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10 



(2) 



C 12 H 25 



15 



(3) 



OH 




C 4 H,(t) 



(CH 2 ) 2 COOC 8 H„ 



(4) 




C s B ix {t) 



1:5:10*5 (by weight) mixture of (1), (2), (3) and (4) 



(PV-2) Ultraviolet light absorber 
(1) 

KXl)»«v^ C 4H9(t) 
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10 



(2) 




N OH 

If® 



C,H,(t) 



is 



to 



(3) 

(C^I>^ CA(sec) 

C 4 H 9 (t) 

1:2:2 (by weight) mixture of (1), (2) and (3) 



40 



(Solv-11 Solvent 



C 8 H X7 CTCH( CH 2 ) 7 COOC 8 H 17 
0 



tSolv-2r Solvent 




OOC 4 H 9 
COOC 4 H 9 



so 
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10 



is 



so 



(Solv-3) Solv nt' 

(1) 0*P—f-OC 6 H 13 -n]3 

(2) 0=P— f-OC 8 H 17 (£H)] 3 

,COOC 4 H 9 -n 



(3) (CH 2 ) 8 



^COO^Hj-n 

,COOC 8 H X7 (EH) 
v CCX)C 8 H l7 (EH) 

3:1:3:1 (by weight) mixture of (1), (2), (3) and (4) 



(4) (CH 2 ) e 



(Solv4V Solvent , 




COO 



■<£> 



Samples 202 to 236 were prepared in the same manner as in the preparation of the sample 201 except thai an 
equ imolar amount of each of couplers Indicated in Table 1 7 was used In place of the coupler M-2 of the present Invention. 

First, the sample 201 was subjected to gradation exposure through a three - color separation fitter for sensitometry 
by using a sensitometer (FWH type, color temperature of light source: 3200% manufactured by Fuji Photo Film Co., 
Ltd.). The exposure time was 0.1 second, and exposure was conducted so as to give an exposure amount of 250 CMS. 

The standard sample was subjected to continuous processing by using a paper processor, the following processing 
stage and the following processing solutions having the following compositions to prepare a development processing 
solution which was brought into a running equilibrium state. 



Processing stage 


Temperature (°C) 


Time (sec.) 


Replenished (ml) 


Tank capacity (€) 


Color development 


35 


45 


161 


17 


BJbdng 


30-35 


45 


215 


17 


Rinse 


30 


90 


350 


10 


Drying 


70-60 


60 







Each processing solution had the following composition. 



Color deve loping solution 
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10 



Water 



Tank 
Solution 

800 ml 



Ethylenediamine~N,N,N' 7N'- 1.5 9 
tetramethylenephosphonic acid 



potassium bromide 



Replenisher 
BOO ml 
2.0g 



0.015 g 



15 



Trie thanol amine 8.0 g 

Sodium chloride 1,4 g 

Potassium carbonate 25 g 

N-Ethyl-N-(B-methanesulfon- 5.0 g 
amidoethyl )-3-raethyl-4-amino- 
aniline sulfate 

N,N-Bis(carboxyraethyl)-v 4.0 g 

hydrazine 

Fluorescent brightener 1.0 g 

(WHITEX 4B manufactured by 
Sumitomo Chemical Co. , Ltd. ) 



Water to make 
pH (25*C) 

Biixmosotution 

Tank solution and replenisher being the same. 



1000 ml 
10.05 



12.0 g 

25 g 
7.0 g 

5.0 g 
2.0 g 

1000 ml 
10.45 



Water 


400ml 


Ammonium thbsulfate (700 p/€) 


100 ml 


Sodium sulfite 


17g 


Ammonium ethylenediaminetetraacetato ferrate 


S5g 


Disodium Ethylenediamlnetetraacetate 


5g 


Ammonium bromide 


40g 


Water to make 


1000 ml 


pH(25'C) 


6.0 



Rlnslno solution 

Tank solution and replenisher being the same. 
Ion-exchanged solution 

(The concentration of each of calcium ion and magn slum Ion was reduced to not high r than 3 pom) 

Evaluation of a lowering in color developability caused by the back contamination of the ingredients h the bleach- 
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ing-fixing solution was made in the following manner. 

A color developing solution (B) was prepared by adding 1.0 ml of the bleaching-fixing solution t one liter of the 
col rd velopings lutfon (A) brought into the equilibrium state described above. Th photographic characteristic curve 
of a magenta dye image obtained by conducting processing with the col r developing solution (A) free from the bleach- 

6 ing-fixing solution was compared with that of a magenta dye image obtained by conducting processing with the color 
d veloping solution (B). Comparison was made in the following manner. There was determined a density D of each 
sample obtained by conducting processing with the color developing solution (B) In an exposure amount giving a 
density of 1 .0 when processed with the color developing solution (A). A degree of photographic fluctuation was repre- 
sented by a difference in density ( AD=1.0-D). Accordingly, a smaller AD value means that photographic fluctuation 

10 caused by back contamination is smaller. 



10 



so 
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TABLE 17 





Qamnle NO * 


Coupler 




AD(D°=1.0> 


Remarks 


■6 


201 

. m V 


M-2 




0.03 


Invention 






M-6 




" 0.04 


w 


10 


203 


M-9 




0.02 


n 




204 


M-22 




0.02 


m ■■ 


IS 




M-24 




0.03 


M 






M-25 




0.02 


• n 




£U / 


M-43 




0.01 


H 


£0 




M-44 




0.01 


n 




209 


M-45 




0.01 


w 


£S 


<51 ft 


M-46 




0.00 


H 




2X1 


M-47 




0.02 






212 


M— 48 




n m 
u . u x 




00 


213 


M-49 

o - 




0.01 


•1 . 




214 


M-50 




0.01 


H 


ss 


215 


M-51 




a on 


M 




216 


M-52 




0.01 






217 


M-53 




0.01 


H 


40 


218 


M-54 


* 


0.01 


M 




219 


M-55 


• 


0.01 


w 


46 


220 


M-56 




0.01 


H 




221 


M-57 




0.01 


U 



60 
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to 



it 



fiampl NO. 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

233 

234 

235 

236 



TABLE 17 (continued) 
Coupler abfDM.Ol 



M-58 

M-59 

M-60 

M-61 

M-62 

M-63 

M-64 

M-65 

M-66 

M-67 

Comparative 
coupler (a) 

Comparative 
coupler (b) 

Comparative 
coupler (c) 

Comparative 
coupler (d) 

Comparative 
coupler (e) 



0.01 
0.02 
0.00 
0.02 
0.01 
0.00 
0.00 
0.01 
0.02 
0.01 
0.23 

0.20 

0.18 

-0.09 

-0.11 



Remarks 
Invention 



Comparison 



The same comparative couplers (a), (b) and (c) as those used in Example 1 were used. 
The same comparative coupler (d) as that used h Example 2 was used. 
Comparative coupler (e) (coupler described h U.S. Patent 4.639,416) 
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t-C 4 H, 




C 12 H 25 



The above results show that when comparative samples are processed with a developing solution back-contam- 
inated with the ingredients of a blixlng-fixlng solution, a remarkable lowering in coior devefopabitity Is caused, while 
the samples of the present invention do substantially experience a lowering in color developable 

Namely, comparative samples 232, 233 and 234 possess low contrast on the photographic characteristic curve 
and a lowering In sensitivity by back contamination, and comparative sample 235 containing comparative coupler (d) 
and comparative sample 236 containing comparative coupler (e) possess high contrast and a rise In sensitivity while 
the samples of the present invention do substantially not cause any fluctuation. Accordingly It can be seen that ac- 
cording to the present invention, properties with regard to back contamination can be greatly Improved 

Further, when the samples 201 to 231 were processed with the color developing solution <A), maximum color 
density was at least 2.0, while the samples 235 and 236 were processed with the color developing solution (A), max- 
imum color density was 1.83 and 1 .60, and color developability was low 

Furthermore, It was confirmed that the samples of the present Invention were excellent In hue as In Example 2. 



EXAMPLE 4 

The following layers having the following compositions were coated on an undercoated cellulose triacetate support 
to prepare a multi-layer light-sensitive material as sampta 301. 

Following abbreviations for principal ingredients used in the following layers are used tor brevit/e sake. 

ExC: cyan coupler 

ExM: magenta coupler 

ExY: yellow coupler 

ExS: sensitizing dye 

UVt uftraviolet light absorber 

HBS: high-boiling organic solvent 

H: hardening agent for gelatin 

Numerals represent coating weight (p/m*). The amount of 6llver hallde emulsion is represented by coating weight 
In terms of silver. The amount of sensitizing dye is represented by moles per one mole of silver halide In the same layec 



First layer (antihalatton layer) 


Black colloidal silver (in terms of silver) 


0.18 


Gelatin 


1.40 


ExM-1 


0.18 


ExF-1 


2.0X10* 


HBS-1 


0.20 



Second lay r (interlayer) 



Emulsion G (in terms of ilver) 



0.065 
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Second layer (interlayer) 


2,5-Dht-pentadecylhydroqulnone 


0.18 


ExC-2 


0.020 


UV-1 


0.060 


UV-2 


0.080 


UV-3 


0.10 


HBS-1 


0.10 


HBS-2 


0.020 


Gelatin 


1.04 



Third layer (low-sensitiVitv red-sensitive emulsion 



laver) 

Emulsion A (in terms of silver) 0.25 

Emulsion B (in terms of silver) 0.25 

ExS-1 6.9x10-* 

ExS-2 1.8xl0" 5 

ExS-3 3.1xl0" 4 

ExC-1 0.17 

ExC-3 0.030 

ExC-4 0.10 

ExC-5 0.020 

ExC-7 0.0050 

ExC-8 0.010 

Cpd-2 0.025 

HBS-1 0.10 

Gelatin 0.87 



so 
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Fourth layer (intermediate-sensitivity red-s nsitivc 
emulsion layer) 

Emulsion 0 (in terms of silver) 

ExS-1 



ExS-2 
ExS-3 
ExC-1 
ExC-2 
ExC-3 
ExC-4 
ExC-5 
ExC-7 



0.70 
3.5x10** 
1.6K10" 5 
S.lxlO" 4 
0.13 
0.060 
0.0070 
0.090 
0.O2S 
0.0010 



ExC-8 
Cpd-2 
HBS-1 
Gelatin 



0.0070 
0.023 
0.10 
0.75 



Fifth layer (high-sensitivity red-sensitive emulsion layer) 


Emulsion E (in terms of silver) 


1.40 


ExS-1 


2.4X10* 


ExS-2 


1.0X1(H 


ExS-3 


a4X10 4 


ExC-1 


0.12 


ExC-3 


0.046 


ExC-6 


0.020 


ExC-8 


0.026 


Cpd-2 


0.05 


HBS-1 


0.22 


HBS-2 


0.10 


Gelatin 


1.20 



Sixth layer (interlayer) 


Cpd-1 


0.10 


HBS-1 


0.50 


Gelatin 


1.10 
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Seventh layer (low-sensitfadLty green-sensitive emulsion 
layer) «- 

Emulsi n C (in terms of silver) 0.35 

BxS-4 3.0xl0" 5 



to 



is 



ExS-5 • 

ExS-6 

ExM-1 

ExM-2 

ExM-3 

ExY-1 

HBS-1 

HBS^3 

Gelatin 



2.1x10"* 
B.OkIOH 

0.005 

0.40 

0.03 

0.015 

0.30 

0.010 

0.73 



Eighth layer (intermediate-sensitivity green-sensitive emulsion layer) 


Emulsion D (in terms of silver) 


0.80 


ExS-4 


3.2X10* 


ExS-5 


2.2X10* 


ExS-6 


8.4X10* 


ExM-2 


0.13 


ExM-3 


0.030 


EXY-1 


0.018 


HBS-1 


0.16 


HBS-3 


8.0X10* 


Gelatin 


0.90 



ninth layer f high-sensitayitv green-sensitive emulsion 
laver ) *. 



Emulsion E (in terms of- silver) 

ExS-4 

ExS-5 



1.25 

3.7X10" 5 

8.1x10-* 
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ExS-6 


3.2xl0" 4 


f 


ExC-1 


0.010 




EjcM-1 


0.030 




ExM-4 


0.040 


10 








.. ExM-5 . 


0.019 




Cpd-3 


0.040 


1$ 


HBS-1 


0.25 




HBS-2 


0.10 




Gelatin 


1.44 



20 



Tenth layer (yellow filter layer) 


Yellow colloidal silver (in terms of silver) 


0.030 


Cpd-1 


0.16 


HBS-1 


0.60 


Gelatin 


0.60 



Eleventh layer (low-eensltMty blue-sensitive emulsion layer) 


Emulsion C (in terms of silver) 


0.18 


ExS-7 


8.6X10 4 


ExY-1 


0.020 


ExY-2 


02 


ExY-3 


0.50 


BcY-4 


0.020 


HBS-1 


0.2B 


Gelatin 


1.10 





Twelfth layer (intermediate-sensitivity blue-sensitive emulsion layer) 


4S 


Emulsion D (in terms of silver) 


0.40 




ExS-7 


7.4X10* | 




ExC-7 


7.0X10* 




ExY-2 


0.Q50 




ExY-3 


0.10 


so 


HBS-1 


0.050 




Gelatin 


0.78 



66 


Thirteenth lay r (high-sensitivity blue-sensftiv 


emulsion lay r) 




Emulsion F (in terms of irver) 


1.00 




ExS-7 


4.0X10" 4 
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(continued) 



Thirteenth layer (high-sensitivity blue-sensitive emulsion layer) 


ExY-2 


0.10 


ExY-3 


0.10 


HBS-1 


0.070 


Gelatin 


0.66 



18 



Fourteenth layer (first protective layer) 


Emulsion Q (in terms of silver) 


0.20 


UV4 


0.11 


UV-5 


0.17 


HBS-1 


6.0X1O* 


Gelatin 


1.00 



Fifteenth layer (second protective layer) 



H-l 0.40 
B-l (diameter: 1.7 p) S.OxlO*' 2 

B-2 (diameter: 1.7 m) • 0.10 

io B-3 0.10 

S-l 0.20 

Gelatin 1.20 



Further, each layer contained W-1 to W-3, B-4 to B-6, F-1 to F-17, Iron salt, lead salt, gold salt, platinum salt, 
iridium salt and rhodium salt to improve preservability, processability, pressure resistance, antifungal and antibacterial 
properties, antistatic properties and ratability. 
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Inlabl 18, 

(1) Emulsions A to F were reduction-sensitized during the preparation of grains by using thiourea dioxide and 
thiosulfonic acid according to Examples of JP-A-2-191938. 
5 (2) Emul ion A to F were subjected t gold sensitization, sulfur sensitization and s lenium sensitization In the 

pr sence of sodium thiocyanate and spectral sensitizing dyes described in each light-sensitive layer according to 
Examples of JP-A-3-237450. 

(3) Tabular grains were prepared by using low-molecular gelatin according to Examples of JP-A-1 -158426. 

(4) Tabular grains and normal crystal grains having a grain structure 6howed that dislocation lines as described In 
10 jp-A-3-237450 were observed through high-pressure electron microscope. 
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10 



20 



ExC-1 




C0HH(CHi)»0C,iHt»(n) 



(DC4H.OCNB 

I 



ExC-2 



CONHCiiHmGD 




OR NHCOCH, 



ExC-1 



OH 




CDNH(CHi)tOCi<HtiOO 



(i)C 4 HtOCONH OCH,CMiSCH,COiH 
ExC-4 

OH 




OHHCCHs) »0-^^-C,Hi 1 (0 



<i)C«H.OCNR 
I 

0 
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BxC-5 



10 



IB 




CH. CiHitOO " 

CONHCH,CH0COCHCtH„(d) 




ExC-6 



QH 




CONH(CH,),0-^-C,H„(t) 
(O&hTi 



CHtCOQH 



ExC-7 



NHCOCFtCb) 



(t)C.Hn-^^-OCH,C0NH 
(t)C»Hn HO 




HO T CONHCHrCn) 
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ExM-2 . 



10 



IS 



so 




CHt-CH 



COOC4H. 
I 



■CH. - CH 4- 

4 




n «50 
m «25 

raol. wt. about 20,000 
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0<CH,),0C,H, 



C,H„(t) 




is 



C0CB0-\O/ C » H, » <t) 

C|H|» 



ExM-5 




CRtNHSOi 




OCH, 

Mu(t) 
COCHO-^^-CHu(t) 

c,m 



ExY-1 

CisHt.OCOCKOOC .COOCHCOOC„Ht» 
^-HHCOCHCONH-^^ 
CI I CI 
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ExY-2 



10 



1$ 




CHi0-(O)-C0CHC0HH 



I* 



COOCisflisCo) 



/ 



Ml.0 CH. 



to 



ExY-3 



CH .COOCHmCb) 
^-COCHCONH-^-Cl 

C,H,0 CH, 



ExY-4 




COCHCONH 




OtNHCONHCCH,) ,0-^-NHCOCtH, . (n) 




CO,CH,COtC.Hi,(i) 
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CH— CH— CH 



CH. 
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CH.OSO,© 



Cpd-1 



OH 



C.HuCn) 
KHCOCHCHnCn) 



QJ ^NHCOCHC.Hi,(b) 

C«Hu<n) 



Cpd-2 



OH OH 
(t)C«H^ J^CH,^ JL .C4H.U) 

IQ) 




Cpd-3 



OH 



(OCH, 




CHit(t) 
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C0 2 C 8 H 17 



(C 2 H 5 ) 2 NCH-CH 



HBS-1 Tricresyl phosphate 
HBS-2 Dki-butytpMhateto 




C2H3 

( t ) C 5 H u -^-OCHCONH-^ 



(t)C 5 H u COjH 
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ExS-1 
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ExS-2 
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CH, 
CH-C-CHj— <^ 



(CH,),SO,© 




(CH»),SO,H- N(C,H,), 



CiHf 

(ch,),so,© | 

(CH,),SO,H 





ExS-4 




C,H. 

(CH,),SO,© (cfo«SO,K 
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ExS-5 
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10 



is 



H-l 



CH,=CH-SO»-CH,-CONH-CH, 
CH, =CH -SO,-CH, -COHH-CH, 



B-l 



CH, CH, 

_LCH,-C-4-fCHr-C-^ x/y=10/9O 

| • I * 

COOH COOCH, 



B-2 



CH, CHi 
_f CH t _C-4-f-CH r-tA — x/y=40/60 

I ■ | A r 

COOH COOCHi 



B-3 



CH, CH, 
(CH,),SiO-(-Si-0 ) ( St-0-4— SUCH,), 
CH, CH, 




CH^CH-<0 



B-4 



Go) 



),Na 
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B-5 



__Z.CH t -CH-4— fCHi-ffl4— x/y=70/30 
V i '» I * 

,0 OH 



B-6 



-fCH,-CH^-- 



(mol. wt. about 10,000) 
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CP, 7 SOtNHCH,CH,CH,OCH»CH,ir(CH») » 
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CH. T-^-f 0CH,CH,^-S0,Ha 

n-2-4 
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NaO,S 
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is 



eo 



F-l 1 F- l 2 




F-l 7 



H0-@^COOCJ, 




NHCiUa 

F-l S F-l 4 

SOtSIU 

F-l 5 F-l 6 



5 
I 



CHsOH 



Samples 302 to 315 were prepared in the same manner as in the preparation of the sample 301 except that an 
equimofar amount of each of couplers indicated In Table 19 was used in place of main coupler ExM-2 used in each of 
the seventh layer and the eighth layer of the sample 301, and the amount of high-boiling organic solvent HBS-1 was 
changed as indicated In Table 10. 
56 The thus-obtained samples 301 to 315 wer xposed (1/100 second) to white light (color temperature: 5S00*K) 
through a wedge, and then subjected to color development processing. 

Each of the samples was 35 mm in width and processed by using an autocratic processor. 
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Pioc sslno stage 

The f llowing processing stage and the foil wing processing solutions were used 



5 


Processing Stag 


Processing Time 


Processing Temp. 


Replenishment rate* (ml) 


Tank Capacity (€) 






(V) 








Color Development 


3min5sec 


38.0 


600 


17 




Bleaching 


50 sec 


38.0 


140 


5 


10 


Blbdng 


50 sec 


38.0 




5 




Fixing 


50 sec 


38.0 


420 


6 




Rinse 


30 sec 


38.0 


960 


as 




Stabilization (1) 


20 sec 


38.0 




3 




Stabilization (2) 


20 sec 


38.0 


560 


3 


IS 


Drying 


1 mln 30 sec 


60 







• Replenishment rat* t^ng per m* of th* Ught-eensWve material 



The flow of the stabilizing solution was a countercurrent system of from (2) to (1). The bleach ing-fixing bath was 
replenished with the processing solution in the following manner. The upper part of the bleaching bath of the automatic 
*° processor and the upper part of the fixing bath thereof were provided with a notch so that all of overflow solutions 
produced by feeding the replenishes to the bleaching bath and the fixing bath were allowed to flow into the blbdng 
bath. The amount of the developing solution brought into the bleaching stage, that of the bleaching solution brought 
into the blbdng stage, that of the blixing solution brought into the fixing stage and that of the fixing solution brought into 
the rinsing stage were 65 ml, 50 ml, 50 ml and 50 ml, respectively, each amount being per m? of the Ught-senstth/e 
26 material Cross-over time of each stage was 6 seconds and included in the processing time of the pre-stage. 
Each processing solution had the following composition. 

Color develo ps solution 





Tank Solution (g) 


Replenisher (g) 


Diethylenetriamkiepentaacetic add 


2.0 


2.0 


1 -Hydroxyethylidene-1 , 1 -diphosphonfc acid 


3.3 


3.3 


Sodium sulfite 


3.9 


5.1 


Potassium carbonate 


37.5 


39.0 


Potassium bromide 


1.4 


0.4 


Potassium Iodide 


1.3 mg 




Hydroxyiamlne sulfate 


Z4 


3.3 


2-MethyM-{N-ethyl-N-(p-hydroxyethyl)amlno]anillnesulfate 


4.5 


6.0 


Water to make 


1.0 liter 


1.0 liter 


PH 


10.05 


10.15 



4* Bleaching solution 





Tank Solution (g) 


Replenisher (g) 


Ammonium 1,3-diaminopropanetetraacetate ferrate monohydrate 


130 


195 


Ammonium bromide 


70 


105 


Ammonium nitrate 


14 


21 


Hydroxyacetk?acW 


50 


75 


Acetic add 


40 


60 


Water to make 


1.0 liter 


1.0 liter 


pH (adjusted with ammonia water) 


4.4 


4.4 



124 



EP0 571 959 B1 

Blixtnp soluti n (tank solution) 

A 15:85 (by volume) mixed solution pK=7.0 of the above bleaching solution (tank solution) and the fixing solution 
(tank solution) described below. 



Fixing solution 



Tank 

Solution Replenisher 

(g> (g) 

Ammonium sulfite 19 57 

Aqueous solution of ammonium 280 ml 840 ml 
thiosulfate (700 g/O . 

Imidazole 1 15 45 

Ethylenediaminetetraacetic 15 45 
acid r 

Water to make 1.0 liter 1.0 liter 



pH 7*4 7 45 

(adjusted with ammonia water 
and acetic acid) 

Rinsino water 

Tap water was passed through a mixed bed column packed with an H type strongly acidic cation exchange resin 
(Amberlite IR-1 20B manufactured by Rohm & Haas Co.) and an OH type strongly basic anion exchange resin (Ambertte 
IR-400) to reduce the concentration of each of calcium ion and magnesium Ion to not higher than 3mg/f. Subsequently; 
sodium dfchlorinated isccyanurate (20 mg/€) and sodium sulfate (1 50 mg/l) were added thereto. The pH of the solution 
was In the range of 6.5 to 7.5. 

Stabilizing solution 

Tank solution and replenisher being the same. 





Amount (g) 


Sodium p-tolueneeulfinate 


0.03 


Polyoxyethylene p-monononylphenyl ether (an average degree of polymerization: 10) 


0.2 


Disodium ethylenediaminetetraacetate 


0.06 


1,2,4-TriazoJe 


1.3 


1>Bte(1,2,44riazole-1-ylmethy0plperazfrie 


0.75 


Water to make 


1.0 filer 


PH , 


8.5 



The density of each of the processed samples was measured through a green filter, and the sensitivity and color 
d veloping performance of each sample were evaluated. The logarithm value of the reciprocal of an exposure amount 
giving a density of (Fog + 0.5) was ref rred to a the s nsltivity. The sensitivity in terms of retetiv sensitivity was 
determined when the sensitivity of the samp! 301 was referred to as standard. Th color dev loping performance was 
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evaluatedbyth density of each sample xposed by an xposure amount which gav a density of 2.0 to the sample 301. 

Separately, each of the samples 301 to 315 was prepared and divided into two groups. These samples were 
exposed to white light through a wedge. One group was stored in a refrigerator lor 7 days, and another group was 
et red at 30*C and 60% RH for 10 days. The density of each sample was measured through a green filter. 

s " Ther was r ad an exposure amount giving a density (TO, 0 ) of (minimum density + 1 .0) on the characteristic 
curve obtained from th sample stored in the refrigerator, and the logarithm value (S'Q) of the reciprocal th reof was 
calculated. There was read an exposure amount giving a density (D r S 1 j) of (minimum density + 1 .0) on the charac- 
teristic curve obtained from the sample stored at 30°C and 60% RH, and the logarithm value (S?G) of the reciprocal 
thereof was calculated. A difference ( AS=S s Q -S r G) therebetween was evaluated as a measure of latent image stability: 

10 The results ai* shown In TaWe 19. 



so 



so 
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It is clear from Table 19 that th samples of the present inv ntkxi are very excellent In latent image stability, scarcely 
cause a lowering In sensitivity and are xcellent In color developability Further, the samples of the present Invention 
show a similar tendency to that of Example 2 with r gard to hue. It is believed that the above performances are due 
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to the specific structure of the coupler of the present invention and can be obtained by th reduction of an interaction 
b tween the coupler of the pr sent invention and the silver haiide mulstan. 

It will bound rstood from the abov disclosure that according to th present invention there can be obtained a 
photographic coupler and a light-sensitive material containing the same which Is excellent in color reproducibility, dye 
image fastness to light and heat, sensitivity and color developabilrty and scarcely causes a fluctuation In photographic 
characteristics even when the compositions of the processing solutions are changed aruJmorepv r which are xcellent 
in latent Image stability. 



1. A photographic magenta coupler selected from 

- a coupler represented by the following general formula 0) 



15 




(I) 



80 



wherein Rj represents a tertiary alkyl group; R2 and R 3 each represents hydrogen atom or a substttuent group; 
Y represents hydrogen atom, a halogen atom or an aryloxy group; A and B each represents -CO- or -SO^-; n 
represents 0 or 1; R4 represents hydrogen atom, an alkyl group or an any! group; and l\ represents an alkyl 
group, an aryl group, an alkoxy group, an alkylamino group or an an/lam ho group; or R4 and Rg may be 
combined together to form a five-membered, ebc-membered or seven-membered ring; 

a coupler represented by the following formula M-47: 
M-4 7 



CtHis 

H\ /C00CH,CH 
NHCO' X H 1 




and a coupler represented by the following formula M-68: 
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10 



M— 5 8 



t-C«H, CI 



L| LI 

(X 




CHi 

. . . . I 

^CHCHtCCCH.), 
H v /COOCH.CH 

VhCO /C "S > CH » c H«fHCH,C(CH,), 

CR, 



is with the proviso that the coupler is not selected from compounds M-t to M-3 and M-7 to M-12 having the 

formula: 



8« \ J k\ 
R.. 



wherein R„ , Rt a and X, are defined as follows: 
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- D 

i Km 


j Ru 


X, 


M-l 


7f 

CMj-C- 
I 

Cflj 


~~\:,H.t(t) 


CI 


M-2 




WIn(t) 

-^-XHCOCHOH0-C,H, l (l) 
Unu 


* 


M-3 




Of, ""V.H„(t) 







M-7 


■ M 


,CIa CCJU 

' W. c.g,,(t) 


4P 


J5 . . 


M-8 




ocHicac^f 

~^CH.r(t) 






M-9 


*■ 
i . 








M-10 


- * 


* 


v — cu 


45 
50 


M-il 


'» 


• * • 


OCiiHit 


55 


-12 


>. 
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2. A s\to r halide color photographic material comprising a support having thereon at (east one layer containing a 
photographic coupler off rmula (I), M-47 or M-58 as recited in claim 1. 

3. A photographic coupler of formula (I) as in claim 1 , wherein: 

FL, is a tertiary alkyl group optionally substituted by one or more substituent groups or optionally forming a 
ring together with a branched alkyl group. 

4. A photographic coupler of formula (I) as In clafem 3, wherein: 

R, forma a ring together with a branched alkyl group, wherein the ring Is selected from the group consisting 
of: a 1-methylcyclopropyl group, a 1-ethyteyclopropyl group and an adamantyl group; or 
R, is an unsubstituted tertiary alkyl group; or 

R 1 Is a tertiary alkyl group substituted with a substituent selected from the group consisting ot a halogen atom, 
an aryl group, an alkoxy group, an aryloxy group, an alkylthio group, an arylthio group, an alkytefbonykay 
group, an arylcarbonyloxy group, an alkoxycarbonyl group, a carbonamido group, a sulfonamldo group, a 
carboxyl group and a cyano group. 

5. A photographic coupler of formula (I) as in claim 3, wherein : 
R« is a tertiary butyl 

. ;• v ■ - ... .. ' - • - . ; . .. 

6t A photographic coupler of formula (I) as h claim 1, whereto: 

R2 and R3 may be the same or different and each is a hydrogen atom or a substituent group selected from 
the group consisting of: a cyano group, a hydroxy! group, a carboxyl group, a halogen atom, an alkyl group, an 
aryl group, an alkoxy group, an aryloxy group, an alkoxycarbonyl group, a carbamoyl group, and a sulfamoyl group; 

7. A photographic coupler of tomiula (I) as In ctelm 6, whereh: 

Rj and R 3 may be the same or different and each is a hydrogen atom, a substituted or unsubstituted alkyl 
group, or a substituted or unsubstituted alkoxy group, wherein said substituted groups are substituted with a sub- 
stituent selected from the group consisting of: a cyano group, a hydroxy! group, a carboxyl group, a halogen atom, 
an alkyl group, an aryl group, an alkoxy group, an aryloxy group, an alkoxycarbonyl group, a carbamoyl group, 
and a sulfamoyl group. 

8. A photographic coupler of formula (I) as in dalm 7, wherein: 

R2 and Ra are hydrogen atoms. 

g. A photographic coupler of formula (I) as In claim 1, wherein: 

R4 is a hydrogen atom, a substituted or unsubstituted alkyl group or a substituted or unsubstituted aryl group, 
wherein said substituted groups are substituted with a substituent selected from the group consisting of. a 
halogen atom, a hydroxyl group, a cyano group, a carboxyl group, an aryl group, an eJkc^ group, an arytaocy 
group, an alkylthio group, an arylthio group, an oxycarbonyl group, acarbonytaxy group, acajbonamktogroup, 
a sulfonamldo group, a carbamoyl group, a sulfamoyl group, an ImkJo group, a urethane group* uretdo group 
and a suffonyl group; 

Rg Is a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, a substituted or 
unsubstituted alkoxy group, a substituted or unsubstituted alkylamino group, or a substituted or unsubstituted 
arytamino group, wherein said substituted groups are substituted with a substituent selected from the group 
consisting ot a halogen atom, a hydroxyl group, a cyano group, a carboxyl group, an aryl group, an atomy 
group, an aryloxy group, an alkylthio group, an arylthio group, an oxycarbonyl group, a carbonyloxy group, a 
carbonamido group, a sulfonamldo group, a carbamoyl group, a sulfamoyl group, an imldo group, a urethane 
group, a ureido group and a sulfonyl group; 

optionally R* and Rg may be combined together to form a substituted or unsubstituted ffve-membered, ebc- 
membered or eeven-membered ring, wherein said substituted rings are substituted with a substituent selected 
from the group consisting of: a cyano group, a hydroxyl group, a carboxyl group, a halogen atom, an alkyl 
group, an aryl group, an alkoxy group, an aryloxy group, an alkoxycarbonyl group^ ^ 
sutfamoyl group. 



10. A photographic coupl r of formula <l) as in dalm 1 , wh reh: 
n Is 0, and R4 is hydrogen atom. 
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11. A photographic coupler off nmula (I) as In claim 9. wherein: 

Rs is an alky I group substituted with a substituent selected from th group consisting of: an alkoxy group, an 
aryloxy group an alkytthio group, an arylthlo group, an aikoxycarbonyl group, an arytoxycarbonyl group, a carbon- 
am ido group, an urethane group, an ureldo group, an Imfdo group, a eulfonamldo group, and a sulfbnyl group. 

12. A photographic coupler off rmulafl) as h claim 11, wh rein: 

Rs Is an alky! group substituted with aikoxycarbonyl group. 

13. A photographic coupler of formula (I) as In claim 1, whreln: 

f 0 y is a hydrogen atom, a halogen atom, or an substituted or unsubstftuted aryloxy group, wherein said sub- 

stituted aryloxy group is substituted by a substituerit selected from the group consisting of: a halogen atom, a 
hydroxy! group, a cyano group, a carboxy! group/an aryl group, an alkoxy group, an aryloxy group, an alkytthio 
group, an arylthlo group, an oxycarbonyl group, a carbonytaxy group, a carbonamido group, a sulfonamido group, 
a carbarnoyl group, a sulfamcyl group, an imlao grcwp, a urethane grew, a ureido g 

16 , 

14. A photographic coupler of formula (I) as h claim 13, wherein: 

Yisahaloaenatorn. 

15. A photographic coupler of formula (I) as In claim 1, wherein: 
*> Ate-CO-. 

16. A silver halide cobr photograhic material as in claim 2, wherein said coupler in contained in an amount of 1 x 10 * 
to 1 mol per md of silver haHde. 



PatentansprOoh* 

1. Photographist 
SO - einemKupplerderfolgendenallgemelrienFormeiO): 



40 



46 




in der Rj einen tertlaren Alkylrest bedeutet, R2 und R 3 Jewells eln Wasserstoff atom Oder ehe Substituenten- 
60 gruppe bedeuten, Y ein Wasserstoff atom, ein Halogenatom Oder einen Arytoxyrest bedeutet, A und B jewetts 

-CO- oder -SCV bedeuten, n 0 oder 1 bedeutet R4 ein Wasserstoffatorrv einen Alkylrest oder einen Arylrest 
bedeutet und Ffe einen Alkylrest, einen Arylrest, einen Alkoxyrest, einen AJkylaminorest oder einen Arylamk 
norest bedeutet, oder f% und Rg verbunden sein kdnnien, urn einen f Qnf-, sechs- Oder siebengliedrigen Ring 
zubHden, 

66 , - einemKuppler der folgenden Formal M-47: 
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M-4 7 



10 



Ms, 



/COOCH,cfi' 



CiHit 



KHC0 / % H 



und einem Kuppler der folgenden allgemelnen Formel M-SB auegewfihn let 



is 



M- 5 8 



t-C«H. CI 



Cfl, 

I 



NHCQ/ C " C ^ ^ CB «CH,CHCH,C<CH,), 



I 

CH, 



mlt der MaBgabe. daB der Kuppler nicrrt aus den Veiblndungen M-1 ble M-3 und M-7 bis M-12 mlt der Formal: 



II \\ 

\ r 



A 



Til 



ausgewahlt 1st, wobei R, 1( R, 2 und X, wle folgt definlert slncfc 
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M-7 


9 
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2. Farbphotographisches Silbemabgenidmaterial, umf assend einen Trager, der darauf mindestens elne Schlcht auf- 
welst, die einen ki Anspueh 1 aufgezfihlten, photographischen Kuppler der Fprmel (I), M-47 odor M-48 enthfih. 

3. Photographischer Kuppler der Forme! (I) nach Anspruch 1 , wobei R, ein terti&rer Alkylrest tot, der gegebenentatts 
durch efrie odor mehrere Substftuentengruppen substitulert 1st Oder gegebenenfalls zusammen mlt einem ver- 
zwelgten Alkylrest einen Ring bfldet 

4. Photographischer Kuppler der Forme) (I) nach Anspruch 3, wobei R, zusammen mlt einem verzwelgten Alkylrest 
einen Ring bildet, wobei der Ring aus der Gruppe, die aus einer 1-Methylcyclopropylgruppe, einer l^thyteycJo- 
propylgruppe und elner Adamantyigruppe besteht, ausge wahft tet, Oder 

Rf ein unsubstrtuierter tert&rer Alkylrest 1st, oder 

R 1 ein tertiirer Alkylrest 1st der mlt einem SubstHuenten eubstltuiert 1st, der aus derOruppe, die aus einem 
Halogenatom, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem Alkytthforest, einem Arylthtoreet, 
einem Alkylcarbonytoxyreet, einem Arylcarbonyloxyrest, einem Altocycarbonylrest, einem ttrbofiartidoresl, 
einem Sulfonamidorest, einem Carboxylreet und einer Cyanogruppe besteht, ausgewihlt 1st 

5. Photographischer Kuppler der Formel(l) nach Anspruch 3, wobei R, ine t rtBre Butyferuppe 1st 
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6. Photographisch rKuppI r der Forme! (I) nach Anspruch 1, wobei und R3 gtefch oder verechleden e in konnen 
und in Was rstoffatom oder eine Substituentengruppe bedeuten, die aus der Gruppe, die aus inerCyanogrup- 
p fner Hydroxy Igruppe, einem Carboxylrest, einem Halogenatom, einem Alkylrest, einem Arytreet, einem Alk- 
oxyrest, einem Aryloxyrest, einem Alkoxycarbonylrest, einem Carbamoyireet und inem Surfamoylrest besteht, 
ausg wahftist 

7. Photographiecher Kuppier der Formel (I) nach Anspruch 6, wobei Ffe und R3 gleteh oder verechleden sein konnen 
und Jewells ein Wasserstoffatom, einen substituierten oder unsubstituierten Alkylrest oder ehen substituierten 
oder unsubstituierten Alkoxyrest bedeuten, wobei die substituierten Gruppen rnit einem Substituenten substituiert 
sind, der aue der Gruppe, die aus einer Cyanogruppe, einer Hydroxy Igruppe, einem Carboxylrest, einem Halo- 
genatom, einem Alkylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem Alkoxycarbonytrest, einem 
Carbamoylrest, und einem Sulfamoylrest besteht, ausgewahlt ist 

e. Photographiecher Kuppier der Formel (I) nach Anspruch 7, wobei und R3 Wasseretoffatome stnd 

fit Photographischer Kuppier der Formel (I) nach Anspruch 1, wobei R4 ein Wasserstoffatom, einen substituierten 
oder unsubstituierten Alkylrest oder einen substituierten oder unsubstituierten Arylrest bedeutet, wobei die sub- 
stituierten Gruppen rnit einem Substituenten substituiert 6ind, der aus der Gruppe, die aus einem Hatogenatom, 
einer Hydroxylgruppe, einer Cyanogruppe, einem Carboxylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxy- 
rest, einem Alkylthlomst, einem Arylthiorest, einem Oxycarb^ 

rest, einem Sulfonamidorest, einem Carbamoylrest, einem Sulfamoylrest, einem Imidorest, einem Urethanrest, 
einem Ureidorest und einem Sulfonylrest besteht, ausgewahlt let 

Rg einen substituierten oder unsubstituierten Alkylrest, einen substituierten oder unsubstituierten Arylrest, 
einen substituierten oder unsubstituierten Alkoxyrest, einen substituierten oder unsubstituiercen Alkylamino- 
rest oder einen substituterten oder unsubstituierten Arylaminorest bedeutet, wobei die substituierten Gruppen 
mit einem Substituenten substituiert slnd, der aus der Gruppe, die aus einem Halogenatcfn, einer HydicicyJ- 
gruppe, einer Cyanogruppe, einem Carboxylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem 
Alkylthbrest, einem Aryfthlorest, einem Oxycarbonylrest, einem Carbonyloxyrest, einem Carbonamidoreet. 
einem Sulfonamidorest, einem Carbamoylrest, einem Surfamoyireet, einem Imidorest, einem Urethanrest, ei- 
nem Ureidorest und einem Sulfonylrest besteht, ausgewfihlt let, 

B4 und R5 gegebenenfalls verbunden sein konnen, um einen substituierten oder unsubstituierten 1 Onfglledri- 
gen, sechsgliedrigen oder siebengliedrigen Ring zu bilden, wobei die substituierten Rfnge mit einem Substi- 
tuenten substituiert sind, der aus der Gruppe, die aus einer Cyanogruppe, einer Hydroxylgruppe, einer Car- 
boxylgruppe, einem Halogenatom, einem Alkylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, ei- 
nem Alkoxycarbonylrest, einem Carbamoylrest und einem Sulfamoylrest besteht, ausgewahlt 1st 

10. Photographischer Kuppier der Formel (I) nach Anspruch 1 , wobei n 0 tet und R4 ein Wasserstoffatom bedeutet 

11. Photographischer Kuppier der Formel (I) nach Anspruch 9, wobei r\ einen Alkylrest bedeutet, der mit einem Sub- 
stituenten substituiert ist, der aus der Gruppe, die aus einem Alkoxyrest, einem Aryloxyrest, einem Alkylthiorest, 
einem Arylthiorest, einem Alkoxycarbonylrest, einem Aryloxycarbonylrest, einem Carbonamidorest, einem Ureth- 
anrest, einem Ureidorest, einem Imidorest, einem Sulfonamidorest und einem Sulfonylrest besteht, ausgewahlt let 

12. Photographischer Kuppier der Formel (I) nach Anspruch 11, wobei r\ einen Alkylrest bedeutet, der mit einem 
Alkoxycarbonytrest substituiert ist 

13* Photographischer Kuppier der Formel (i) nach Anspruch 1, wobei Y ein Wasserstoffatom, ein Halogenatom Oder 
einen substituierten oder unsubstituierten Aryloxyrest bedeutet, wobei der eubstituierte Aryloxyrest mit einem Sub- 
stituenten substituiert ist, der aus der Gruppe, die aus einem Halogenatom, einer Hydroxylgruppe, einer Cyano- 
gruppe, einem Carboxylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem Alkylthiorest, einem 
Arylthiorest, einem Oxycarbonylrest, einem Carbonyloxyrest, einem Carbonamidorest, einem Sulfonamidoreet, 
einem Carbamoylrest einem Sulfamoylrest, einem Imidorest, einem Urethanrest, einem Ureidorest und einem 
Sulfonylrest besteht, ausgewahlt ist 

14. Photographischer Kuppier der Formel (I) nach Anspruch 13, wobei Y ein Halogenatom bedeutet 

15. Photographischer Kuppier d r Formel (I) nach Anspruch 1 , wobei A ine Gruppe -CO- bedeutet 
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16. Farbphotographisches Silberhalogenidmaterial nach Anspruch 2, wobei der Kupptor In einer Menge von 1 x 10* 
bis 1 Mol pro Mol Silberhalogenid enthalten tst 



Revendlcatlon* 

1. Coupleurpour magenta pholographlque s^lectlonnd panrt 
. un coupleur represents* par la formule generate survante (I) 



1S 




0) 



N-A-Rj 



oO R) represente un groupe afkyle tertialre ; Rj et R 3 representors chacun un atome rf hydrogone ou un groupe 
substituant ; Y represente un atome cfhydrogene, un atome dhalogene ou un groupe arytaxy ; A et B repre- 
sentent chacun -CO- ou -$0$- ; n represente 0 ou 1 ; R4 represente un atome dTiydrogene, un groupe alkyte 
ou un groupe aryle ; et Rg represents un groupe alkyle, un groupe aryte, un groupe ateoxy, un groupe alkyla- 
mino ou un groupe arylamino ; ou et Rg peuvent etre combines pour former un cycle a S mailtone, 6 mailtone 
ou7maillon8; 

un coupleur represents par la formule survante M-47 : 



M-47 




;co< 



¥17 



et un coupleur represents par la formule survante M-68 : 
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M-58 




«3 



& la condition que le coupleur ne soft pas choisl parml les composes M-1 a M-3 ot M-7 a M-1 2 ayant la formula : 



IF 



R 12 



oil r, v r 12 at X, sont definis da la maniere eutvarrte : 
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2. Matdriau photographique couieur a Phalogdnurs cf argent comprenant un support ayant sur lui au moins une couche 
contenant un coupleur photographique do formule (I), M-47 ou M-58 comme c'est indiqud a la revendicatlon t. 

3. Coupleur photographique de formule (I) selon la revendicstion 1, oa: 

R, est un groupe alkyle tertiaire dventuellement substitud par un ou plusleurs groupes substltuants ou formant 
dventuellement un cycle avec un groupe alkyle ramifie. 

4. Coupleur photographique de formule (I) selon la revendicatlon 3, ou : 

B, forme un cycle avec un groupe alkyle ramffid, ou on choisit le cycle parmi le groupe constftud de : un groupe 
1 -mdthylcyclopropyle, un groupe 1 ^thylcyclopropyle et un groupe adamantyle ; ou 
R, est un groupe alkyle tertiaire non substitud ; ou 

est un groupe alkyle tertiaire substitue* par un substttuant choisl dans le groupe constitud de : un atome 
d'halogene, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alkylthlo, un groupe arylthJo, un 
groupe alkylcarbonyloxy, un groupe arylcarbonyloxy, un groupe alcoxycarbonyle, un groupe carbonamido, un 
groupe sulfonamido, un groupe carboxyle et un groupecyano. 

5. Coupleur photographique de formule (I) selon fa revendication 3, ou : 

R, est unbutyle tertiaire, 

a Coupleur photographique de formule (I) selon, ta revendicatlon 1, ou : • 

R2 et R 3 peuvent dtre identiques ou difldrents et chacun est un atome cfhydrogene ou un groupe eubstltuarrt 
choisl dans le groupe constitud de: un groupe cyano, un groupe hydroxyte, un groupe carboxyle, un atome 
d'halogene, un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alcoxycarbonyle, 
un groupe carbarnoyfe et un groupe suifarnoyle. 

7. Coupleur photographique de formule 0) selon ta revendicatlon 6, ou : 

R2 et R 3 peuvent dtre identiques ou diff drents et chacun est un atome cfhydrogene, un groupe alkyle substitue* 
ou non substitud, ou un groupe alcoxy substitue* ou non substitud, oO lesdits groupes substitute sont substitutes 
par un substttuant choisl dans le groupe constitud de : un groupe cyano, un groupe hydroxyte, un groupe carboxyle. 
un atome d'halogene, un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alcoxy- 
carbonyle, un groupe carbamoyle et un groupe suifarnoyle. 

a Coupleur photographique de formule (I) selon ta revendicatlon 7, ou : 
B2 et Rgsontdes atomes cfhydrogene. 

a Coupleur photographique de formule 0) selon la revendicatlon 1,o0: 

R4 est un atome cfhydrogene, un groupe alkyle substitue" ou non substitud ou un groupe aryle substitue* ou 
non substitud, ou lesdits groupes substitute sont substltues par un substttuant choisl dans le groupe constitud 
de : un atome d'halogene, un groupe hydroxyle, un groupe cyano, un groupe carboxyle, un groupe aryle, un 
groupe alcoxy, un groupe aryloxy, un groupe alkylthlo, un groupe aryithio, un groupe oxycarbonyle, un groupe 
carbonytoxy, un groupe carbonamido, un groupe sulfonamido, un groupe carbamoyle, un groupe suifarnoyle, 
un groupe imido, un groupe urdthane, un groupe ureido et un groupe sulfonyle ; 

Ft est un groups alkyle substitud ou non substitue', un groupe aryle substitue* ou non substitue:, un groupe 
alcoxy substitud ou non substitue*. un groupe alkyiamino substitud ou non substitue*, ou un groupe arylamlno 
substitud ou non substitud, ou lesdits groupes substituds sont substltues par un substttuant choisl dans le 
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groups con titue de : un atome cThalogene, un groups hydroxyle, un groupe cyano, un groupe carboxyle, un 
groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alkylthio, un groupe arylthio, un groupe oxycar- 
bonyle, un groupe carbonyloxy, un groupe carbonamido, un groupe sulfonamido, un groupe carbamoyle, un 
groupe sulfamoyle, un groupe imido, un group urethane, un groupe ureido et un groupe sulfonyle ; 
eventuellemont R4 et Rg peuvent etre combines ensemble pour former un cycle eubstttue ou non eubstitud a 
5 maillons. 6 mail Ions ou 7 maillons, ou lesdits cycles substhues sont substitute par un substituant choisi dans 
le groupe constitue de: un groupe cyano, un groupe hydroxyle, un groupe carboxyle, un atome cfhatogene, 
un groupe alkyte. un 9 rou P© a ryte, un groupe alcoxy, un groupe arytoxy, un groupe ak»xyc»rbonyle, un groupe 
cart>amoyle et un groupe sulfamoyle. 

10. Coupleur photographlque de formule (I) selon ia revendication 1, ou : 

n est 0, et R4 est un atome d'hydrogene. 

11. Coupleur photographlque de formule (I) selon b revendication 9, oft 

Rg est un groupe alkyle substitue par un substituant choisi dans le groupe constitue de : un groupe alcoxy, 
un groupe aryloxy, un groupe alkylthio, un groupe arylthio, un groupe alcoxycarbonyle, un groupe aryloxycarbonyte, 
un groupe carbonamido. un groupe urethane, un groupe ureido, un groupe imido, un groupe sulfonamido et un 
groupe sulfonyle. 

12. Coupleur photographlque de formule (I) selon la revendication 11, ou : 

F^b est un groupe alkyle 6ubstitue* par un groupe aJcoxycarbonyte, 

13. Coupleur photographlque de formule 0) selon la revendication 1, oO : 

Y est un atome d'hydrogene, un atome d'hatogdne. ou un groupe arytoxy eubstttue* ou non substitue*, ou tedft 
groupe aryloxy substrtud est substitue par un substituant choisi dans le groupe constltud de : un atome cfhatogene, 
un groupe hydroxyle, un groupe cyano, un groupe carboxyle, un groupe aryle, un groupe alcoxy; un groupe aryloxy, 
un groupe alkylthio, un groupe arylthio, un groupe oxycarbonyle, un groupe carbonyloxy, un groupe carbonamido, 
un groupe sulfonamido, un groupe carbamoyle, un groupe sulfamoyle, un groupe imido, un groupe urethane, un 
groupe ureido et un groupe sulfonyle. 

14. Coupleur photographlque de formule 0) eelon la revendication 13, 00: 

Y est un atome d*haJogene. 

16. Coupleur photographlque de formule (I) selon la revendication 1, oa : 

' A est -CO. . . • V ' 

16. Materiau photographlque couteur a Phalogenure dfergent selon la revendication 2, ou tedit coupleur est present 
en une quantity de IxtO" 3 a 1 rnoVmole dtialogenure d'argent 
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Fig, 1 
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